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(g) Resurfacing of rodent antibodies. 

(§) A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 

m (a)° d dS conformational structure of the variable region of said rodent antibody or 

fragment thereof by constructing a three-dimensional model of said rodent antibody vanable region ; 

(b) generating sequence alignments from relative accessibility distributions frorn x-ray crystal- 
lographic structures of a sufficient number of rodent antibody variable region heavy and light chains to 
give a set of heavy and light chain framework positions wherein said set is identical in 98% of said 
sufficient number of rodent antibody heavy and light chains ; 

(c) defining for said rodent antibody or fragment thereof to be humanized a set of heavy and light 
chain surface exposed amino acid residues using said set of framework positions generated in said step 

(t> (d) identifying from human antibody amino acid sequences a set of heavy and light chain surface 
exposed amino acid residues that is most closely identical to said set of surface exposed ammo acid 
residues defined in said step (c), wherein said heavy and light chain from said human antibody are or are 
not naturally paired ; il j . L L , . . . 

(e) substituting, in the amino acid sequence of said rodent antibody or fragment thereof to be 
humanized said set of heavy and light chain surface exposed amino acid residues defined in said step 
(c) with said set of heavy and light chain surface exposed amino acid residues identified in said step (d) ; 

(f) constructing a three-dimensional model of said variable region of said rodent antibody or fragment 
thereof resulting from the substituting specified in said step (e) ; 

(g) identifying, by comparing said three-dimensional models constructed in said steps (a) and (f). any 
amino acid residues from said set identified in said step (d), that are within 5 Angstroms of any atom of 
any residue of the complementarity determining regions of said rodent antibody or fragment thereof to 
be humanized ; and , . 

(h) changing any residues identified in said step (g) from the human to the onginal rodent amino acid 
residue to thereby define a rodent antibody humanizing set of surface exposed amino acid residues ; 
with the proviso that said step (a) need not be conducted first, but must be conducted pnor to said step 

(9). 
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FIELD OF THE INVENTION 

The present invention relates to the development of prediction rules that can be used to accurately model 
the variable regions (V-regions) of antibodies. The development of these rules and their application in the pre- 
dictive molecular restructuring of the surfaces of variable domains of non-human monoclonal antibodies en- 
ables changing of the surface, resurfacing, of these monoclonal antibody V-regions to replicate the surface 
characteristics found on human antibody V-regions. This method of resurfacing non-human monoclonal anti- 
body V-regions to resemble human antibody V-regions is expected to permit the production of functional altered 
antibodies, which retain the binding parameters of the original non-human monoclonal antibody, with improved 
therapeutic efficacy in patients due to the presentation of a human surface on the V-region. 

BACKGROUND OF THE INVENTION 

General Background of Antibodies 

Murine monoclonal antibodies are widely used as diagnostic and therapeutic agents in the treatment of 
human disease. Mice can be readily immunized with foreign antigens to produce a broad spectrum of high af- 
finity antibodies. Invariably, the introduction of murine or other rodent antibodies into humans results in the 
production of a human anti-mouse antibody (HAMA) response due to the presentation of a foreign protein in 
the body. The production of HAMA in patients can result from the introduction of foreign antibody in a single 
dose or from extended use in therapy, for example, for t he treatment of cancer. Extended use of murine antibody 
is generally limited to a term of days or weeks in patients before concerns of anaphylaxis arise. Moreover, once 
HAMA has developed in a patient, future use of murine antibodies for diagnostic or therapeutic purposes is 
often precluded for the same reasons. 

Beyond ethical considerations, attempts to produce human monoclonal antibodies have not been highly 
successful for a number of reasons. The production in vitro of human monoclonals rarely results in high affinity 
antibodies. In vitro cultures of human lymphocytes yield a restricted range of antibody responses relative to 
the broad spectrum of reactive antibodies produced in vivo through direct immunization of mice. Additionally, 
in humans, immune tolerance prevents the successful generation of antibodies to self-antigens. All of these 
factors have contributed to the search for ways to modify the structures of murine monoclonal antibodies to 
improve their use in patients. Many investigators have attempted to alter, reshape or humanize murine mono- 
clonal antibodies in an effort to improve the therapeutic application of these molecules in patients. 

Strategies of Antibody Humanlzation 

The earliest reports of the controlled rearrangement of antibody domains to create novel proteins was dem- 
onstrated using rabbit and human antibodies as described by Bobrzecka, K. et al. (Bobrzecka, K., Konieczny, 
L, Laidler, P. and Rybarska, J. (1980), Immunology Letters 2, pp. 151-155) and by Konieczny et al. (Konieczny, 
L, Bobrzecka, K., Laidler, P. and Rybarska, J. (1981), Haematologia 14 (I), pp. 95-99). In those reports, the 
protein subunits of antibodies, rabbit Fab fragments and human Fc fragments, were joined through protein dis- 
ulfide bonds to form new, artificial protein molecules or chimeric antibodies. 

Recombinant DNA technology was used to construct gene fusions between DNA sequences encoding 
mouse antibody variable light and heavy chain domains and human antibody light chain (LC) and heavy chain 
(HC) constant domains to permit expression of the first recombinant "near-human" antibody (chimeric antibody) 
product (Morrison, S.L, Johnson, M.J., Herzenberg, L.A. and Oi, V.T. (1984), Proc. Natl. Acad. Sci. U.S.A. 81, 
pp. 6851-6855). 

The kinetics and immune response in man to chimeric antibodies has been examined (LoBuglio, A.F., 
Wheeler, R.H., Trang, J., Haynes, A., Rogers, K., Harvey, E.B., Sun, L, Ghrayeb, J. and Khazaeli, M.B. (1989), 
Proc. Natl. Acad. Sci. 86, pp. 4220-4224). 

Chimeric antibodies contain a large number of non-human amino acid sequences and are immunogenic 
in man. The result is the production of human anti-chimera antibodies (HACA) in patients. HACA is directed 
against the murine V-region and can also be directed against the novel V-region/C-region (constant region) 
junctions present in recombinant chimeric antibodies. 

To overcome some of the limitations presented by the immunogenicity of chimeric antibodies, the DNA 
sequences encoding the antigen binding portions or complementarity determining regions (CDR's) of murine 
monoclonal antibodies have been grafted by molecular means in the DNAsequences encoding the frameworks 
of human antibody heavy and light chains (Jones, P.T., Dear, P.H., Foote, J., Neuberger, M.S. and Winter, G. 
(1986), Nature 321, pp. 522-525; Riechmann, L, Clark, M., Waldmann, H. and Winter, G. (1988), Nature 332, 
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pp 323-327). The expressed recombinant products called reshaped or humanized antibodies are comprised 
of the framework of a human antibody light or heavy chain and the antigen recognition portions, CDR's, of a 
murine monoclonal antibody. Several patent applications have been filed in this area including, for example, 
European Patent Application, Publication No. 0239400; European Patent Application, Publication Nos. 
5 0438310A1 and 0438310A2; International Patent Publication No. WO 91/09967; and International Patent Pub- 
lication No. WO 90/07861. , „ MfkAM . _ , 
However, it is questionable whether European Patent Application (EP). Publication No. 0239400 is truly 
enabling. It is not assured in this patent that the best fit is made to assure proper presentation of the CDR 
loops at the antibody combining site. 
w EP Publication Nos. 043831 0A1 and 043831 0A2 go a step beyond EP Publication No. 0239400 by pro- 
tecting the importance of uniquely selected human frameworks for the human light chain (LC) and heavy chain 
(HC) V-regions These V-region frameworks should show a high degree of sequence similarity with the fra- 
meworks of the murine monoclonal antibody and present the CDR's in the appropriate configuration. However, 
the criteria for sequence matching are no more sophisticated than simple homology searching of the antibody 
15 protein or DNA databases. 

International Patent Publication No. WO 91/09967 attempts a further variation of the method disclosed in 
EP Publication No. 0239400. In International Patent Publication No. WO 91/09967, homology of the donor se- 
quences and the acceptor framework is not important, rather it discloses that a selected set of residues in the 
LC and HC are critically important to humanization. The ability to make changes at these positions is the basis 
20 of International Patent Publication No. WO 91 /09967. 

International Patent Publication No. WO 90/07861 proposes four important criteria for designing human- 
ized antibodies. 1) Homology between human acceptor and non-human donor sequences. 2) Use donor rather 
than acceptor amino acids where the acceptor amino acid is unusual at that position. 3) Use donor framework 
amino acids at positions adjacent to the CDR. 4) Use donor amino acids at framework positions where the 
25 sidechain atom is within 3 Angstroms of the CDR in a 3-D model. The first antibody humanized by this method 
retained less than 1/3 the affinity of the original monoclonal antibody. 

None of the above methods for designing a humanized antibody are predictable due to the questions that 
surround CDR framework interactions. By replacement of murine framework with human framework, there is 
no guarantee of identical conformations for CDR's because i) the V L -V H interaction is not identical in all V-re- 
30 gions and ii) accurate prediction of the CDR-framework interactions are key to faithful reproduction of the an- 
tigen binding contacts. 

The above methods do not offer a general solution to solving the issues surrounding antibody humaniza- 
tion, rather the methods as outlined in each reference above involve a substantial amount of trial and error 
searching to obtain the desired affinity in the final humanized product. More importantly, there Is no guarantee 
35 that corrective changes in framework amino acids will leave the reshaped V-regions resembling the surface 
character of a truly human antibody. Therefore, it can be argued that antibodies humanized by the above meth- 
ods may be immunogenic in man. 



40 



Antigenicity of Antibodies 



The antigenicity/immunogenicity of an antibody, including recombinant reshaped antibody products, intro- 
duced into humans can be viewed as a surface phenomenon. In general one can view the immune system as 
scanning the surface of a protein introduced to the body. If the F v portion of a humanized antibody 'opens- 
up* in the circulation then internal residues can be presented to the immune system. On the other hand, if the 
45 F v portion is stable and tightly packed then only the surface residues presented by the V-regions and the in- 
terface between the V L and V H regions will be 'scanned'. 

Surface Reshaping or Resurfacing of Antibobies 

so The notion of surface presentation of proteins to the immune system raises the prospect of redesigning 
murine monoclonal antibodies to resemble human antibodies by humanizing only those amino acids that are 
accessible at the surface of the V-regions of the recombinant F v . The resurfacing of murine monoclonal anti- 
bodies to reduce their immunogenicity could be beneficial in maintaining the avidity of the original monoclonal 
antibody in the reshaped version, because the natural framework-CDR interactions are retained. The value of 

55 maintaining the integrity of the framework-CDR interactions has been illustrated as summarized below. 

In a recent research report, two different reshaped versions of the rat monoclonal antibody, Campath-9 
(anti-human CD4), were generated (Gorman, S.D., Clark, M.R., RoutJedge, E.G., Cobbold, S.P. and Waldmann, 
H. (1991), Proc. Natl. Acad. Sci. U.S.A. 88, pp. 4181-4185). In one version. pV H NEW/C G1> the acceptor V H fra- 
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mework was from the human NEW-based heavy chain, which has 47% identical residues to the Campath-9 
V H While in the second version, pV H KOL/C Q1 , the acceptor V H framework was from the human KOL antibody, 
which has 72% identical residues to Campath-9 V H . Each reshaped antibody contained the identical V L domain 
from the human REI antibody sequence. However, the recombinant product of pV H KOL/C G1 had an avidity for 

5 CD4 that was substantially greater than the product of pV H NEW/ C G1 . The authors proposed a reshaping strat- 
egy where human sequences, that are highly homologous to the rodent antibody of interest, are transferred, 
by in vitro mutagenesis, into the rodent V-region to create a "bestf it" reshaped antibody. This strategy uses 
the term "bestf it" to describe the modeling process, however, there is no quantitative formula employed to as- 
sess "bestf it", and so in effect, the process is subjective. Additionally, there is no resurfacing concept presented 

10 in that paper. 

The concept of reducing rodent-derived antibody immunogenicity through the replacement of exposed re- 
sidues in the antibody framework regions which differ from those of human origin is discussed in a recent paper 
(Padlan, E.A. (1991), Molecular Immunology 28, pp. 489-498). In that paper, the variable domains of two an- 
tibody structures, KOL (human) and J539 (mouse), are examined. The crystal structures of the Fab fragments 

15 of these two antibodies have been elucidated to high resolution. The solvent accessibility of the exposed fra- 
mework residues In the variable domains of these two antibodies were compared to a sequence database of 
human and murine antibody V-region subgroups. On the basis of his findings, Padlan proposed to reduce the 
antigenicity of allogeneic variable domains [murine V-regions], through replacement of the exposed residues 
in the framework regions with residues usually found in human antibodies. In murine sequences with the high- 

20 est similarity to a given human sequence, the number of changes necessary to "humanize" a murine V-region 
surface would range from 6-15 amino acid changes per V-region. This reference suggests how to convert one 
antibody surface into another but no general method is developed. Application of the procedure is provided 
by two examples, a worst-case and a best-case. 

25 Worst Case: 



Among the representative murine kappa V L sequences examined for which its autologous V H has been 
sequenced, S1 07V L has the most residues that need to be replaced to humanize it. S1 07V L is most similar to 
the members of the human subgroup VKIV and JK2. The exposed or partially exposed residues that need to 
30 be replaced are those at positions 9, 10, 14, 15, 16, 17, 18, 22, 41, 63, 80, 83. 85. 100 and 106. Murine V- 
region S107V H is most similar in its framework to the members of the human subgroup VHIII and JH6. The 
exposed or partially exposed residues in S107V H that need to be replaced are those at positions 3, 40, 68, 73, 
75, 76, 82b and 89. A total of 23 residues need to be replaced to humanize the variable domains of S107. 



35 Best Case: 



Among the murine V H sequences examined for which the autologous V L has also been sequenced, 
MOPC21 V H has the least number of residues that need to be replaced to humanize it. MOPC21 V H is most sim- 
ilar in its framework to the members of the human subgroup HIM and JH6. The exposed or partially exposed 

40 residues that need to be replaced are those at positions 1, 42, 74, 82a, 84, 89 and 108. MOPC21V L is most 
similar in its framework to human subgroup VKIV and JK4. The exposed or partially exposed residues that need 
to be replaced are those at positions 1 , 9, 12, 15, 22, 41., §3, 68, 83 and 85. A total of 1 7 amino acids need to 
be replaced to humanize the variable domains of MOPC21. 

Of the light chains in the Best- and Worst-Case examples cited above, S107V L required changes at 15 

45 positions and MOPC21V L required changes at 10 positions. Only seven of the changes are common to both 
of these light chain sequences (see underlined residues). Moreover, of the heavy chain residues that need to 
be replaced to humanize the respective V-regions, S107V H required changes at 8 positions and MOPC21V H 
required changes at 7 positions. In this instance, only one position is common to both of these heavy chain 
sequences (see residues in boldface). 

so An analysis of S1 07 V-regions alone would not have led to the prediction of which residues to change in 
MOPC21. The reason for this is that the surface residues in Padlan's analysis are only determined by reference 
to the crystal structure analysis of one antibody. In addition, the basis for defining the surface exposure of an 
amino acid at a particular position on that crystal structure is a continuous gradient of change, e.g., the frac- 
tional solvent accessibility values (Padlan, E.A (1 990), Molecular Immunology 28, pp. 489-498) were comput- 

55 ed, where: 0 to 0.2 = completely buried, 0.2 to 0.4 = mostly buried, 0.4 to 0.6 = partly buried/partly exposed, 
0.6 to 0.8 = mostly exposed, and 0.8 or above = completely exposed. By limiting the analysis of exposed surface 
residues to a single crystal structure and by superimposing a broad range of solvent accessibility ratios on 
exposed residues, such a modeling strategy could be expected to have a wide margin of error in its calculations. 
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This model fails to take into account the great majority of structural information available in the database for 
other antibody crystal structures. 

SUMMARY OF THE INVENTION 

Accordingly it is an object of this invention to provide humanized rodent antibodies or fragments thereof, 
and in particular! humanized rodent monoclonal antibodies that have improved therapeutic efficacy in patients 
due to the presentation of a human surface on the V-region. This and other objects have been attained by 
providing a method for determining how to humanize a rodent antibody or fragment thereof by resurfacing the 

method comprising: t . u . . . 

(a) determining the conformational structure of the variable region of the rodent antibody or fragment 
thereof by constructing a three-dimensional model of the rodent antibody variable region; 

(b) generating sequence alignments from relative accessibility distributions from x-ray crystallography 
structures of a sufficient number of rodent antibody variable region heavy and light chains to give a set of 
heavy and light chain framework positions wherein the set is identical in 98% of the sufficient number of 
rodent antibody heavy and light chains; . 

(c) defining for the rodent antibody or fragment thereof to be humanized a set of heavy and light chain 
surface exposed amino acid residues using the set of framework positions generated in step (b); 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface exposed 
amino acid residues that is most closely identical to the set of surface exposed amino acid residues defined 
in step (c), wherein the heavy and light chain from the human antibody are or are not naturally paired; 

(e) substituting, in the amino acid sequence of the rodent antibody or fragment thereof to be humanized 
the set of heavy and light chain surface exposed amino acid residues defined in step (c) with the set of 
heavy and light chain surface exposed amino acid residues identified in step (d); 

(f) constructing a three-dimensional model of the variable region of the rodent antibody orfragment thereof 
resulting from the substituting specified in step (e); 

(g) identifying, by comparing the three-dimensional models constructed in steps (a) and (f), any amino acid 
residues from the set identified in step (d), that are within 5 Angstroms of any atom of any residue of the 
complementarity determining regions of the rodent antibody or fragment thereof to be humanized; and 

(h) changing any residues identified in step (g) from the human to the original rodent amino acid residue 
to thereby define a rodent antibody humanizing set of surface exposed amino acid residues; with the pro- 
viso that step (a) need not be conducted first, but must be conducted prior to step (g). 

Also provided is a method for producing a humanized rodent antibody orfragment thereof from a rodent 
antibody or fragment thereof, the method comprising: 

(I) carrying out the above-described method for determining how to humanize a rodent antibody orfrag- 
ment thereof by resurfacing; and 

(II) modifying the rodent antibody or fragment thereof by replacing the set of rodent antibody surface ex- 
posed amino acid residues with the rodent antibody humanizing set of surface exposed amino acid resi- 
dues defined in step (h) of the above-described method. 

In a preferred embodiment, the rodent antibody or fragment thereof is a murine antibody, and most pre- 
ferably murine antibody N901. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 shows an algorithm that can be used for constructing a three-dimensional model of the rodent 
antibody variable region. 

Figure 2 is a diagram showing the approach to determine how to humanize a rodent antibody or fragment 
thereof according to the present invention. 

Figures 3A and 3B are plots of relative accessibility of amino acid residues for twelve antibody F v struc- 
tures, mapped onto the sequence alignment of these structures. Structures Glb2 (Jeffrey, P.D., Doctor of Phi- 
losophy Thesis, University of Oxford, United Kingdom, 1991), D1.3 (Amit, A.G., Mariuzza, RA, Phillips S.E.V. 
and Poljak R J (1 986), Science 233, pp. 747-753), 3D6 (Grunow, R., Jahn, S., Porstman, T., Kiessig, T., Steink- 
eller H., Steindl, F., Mattanovich. D., Gurtler, U Deinhardt, F., Katinger, H. and von R., B. (1988), J. Immunol. 
Meth 106 pp. 257-265) and 36-71 (5fab) (Rose, D.R., Strong, R.K., Margolis, M.N., Gefter, M.L and Petsko, 
G A (1990) Proc. Natl. Acad. Sci. U.S. A 87, pp. 338-342) are not yet present in the Brookhaven database. 
The other structures used were: 2hfl (Sheriff, S., Silverton, E.W., Padlan, E.A., Cohen, G.H., Smith-Gill, S.J., 
Finzel B C and Davies, D.R. (1987), Proc. Natl. Acad. Sci. U.S.A. 84, pp. 8075-8079), 3hfm (Padlan, E., Sil- 
verton E., Sheriff. S., Cohen, G., Smith-Gill, S. and Davies, D. (1989), Proc. Natl. Acad. Sci. U.S.A. 86, pp. 
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5938-5942), 2fbj (Mainhart, C.R., Potter. M. and Feldmann, R.J. (1984). Mol. Immunol. 21. pp. 469-478). 3fab 
(Saul. FA, Amzel, LM. and Po.jak. R.J. (1978). J. Biol. Cham. 253. PP . 585-597). 4fab ^J**; £*• 
Mason, M., Voss, E. and Edmunson, A. (1989). Proteins: Struct, Funct, Genet 5. pp 271-280). 2mcp (Segal, 
D.. Padlan. E., Cohen, G., Rudikoff, S.. Potter. M. and Davies. D. (1974). Proa Natl Acad. Set I SA 71 pp_ 
4298.[??1). 2fb4 (Marquart, M. Deisenhofer. J. and Huber. R. (1980). J. Mol. Biol. 141. pp. 369-391). and 1f19 
(Lascombe, M. Atari, P.. Boulot, G., Salujian, P.. Tougard. P., Berek, C. Haba, S.. Rosen E Nison* A and 
Poliak, R. (1989). Proc. Natl. Acad. Sci. U.SA 86. p. 607). These structures are designated by their Brookhav- 
en eniy code. The sequence numbering used here is described in Figures 4A and 4B. Figure 3A graphical* 
shows the relative accessibility for the heavy chain and Figure 3B graphically shows the relative accessibil.ty 

VtouZ 4A and 4B show alignments of sequences generated using the three methods of humanization. 
Sequences are: 1) Original rodent N901 . 2+3) KOL (Marquart, M. Deisenhofer. J. and Huber, R. (1980 , J MoL 
Biol 141. pp. 369-391) and reshaped N901 using KOL surface. 4+5) Most homologous sequences, L(KV2F) 
(Klobeck^.Meindl.A.^^ 

and H(G36005) (Schroeder, H. and Wang, J. (1990), Proc. Nad. Acad. Sci. U.SA 87), and reshaped N901 using 
these sequences. 6+7) Most homologous with respect to surface residues, L(KV4B) (Klobeck H Bronkamp 
G Combriato, G., Mocikat. R.. Pohelnz. H. and Zachau. H. (1985). Nucleic Acids Res . 3 pp. 6515-6529) and 
H PL0123) (Bird, J.. Galili. N., Link. M.. Sites. D. and SWar. J. (1988). J. Exp. Med. 168. pp. 229-245). and 
reshaped N901 using these sequences. The numbering is the same as used in the antibody modelling program 
ABM trademark for commercial software. Oxford Molecular Ltd.. Oxford. U.K.). which is based on structural 
conlmtionan^ 

H M and Gottesman, K.S. (1 987), Sequences of Proteins of Immunological Interest. U.S. Department of Health 
and Human Services, Fourth Edition). The sequence changes which have to be introduced in orderto resurface 
N901 with a given sequence are marked with bars, back-mutations as determined from F v models are marked 
with stars. The sequence homology of given sequences to N901 are shown in brackets after each sequence 

Figure 5 is a stereo plot of mean antibody p-barrel. coordinates determined by iterative multiple fitting of 
eight antibody structures. Strands 7 and 8 comprise the 'take off positions for CDR H3 and are not included 
in the fitting of V L and V H regions. . . M .^ tmnlK ^ k 

Figure 6 is a plot of RMS deviation from the mean of the eight 8-sheet strands comprising the 'framework. 
The RMS was calculated from structures F19.9, 4-4-20, NEW, FBJ, KOL, HyHEL-5, HyHEL-10 and McPC603. 
N Ca C atoms are included in the plot. The residues used are shown in the alignment (Table 2). The most dis- 
ordered residues are al. the residues of strand HFR4, the last residue of LFR1. anc .the first and lastresidue 
of HFR2 The nomenclature of the strands is explained in the alignment in Table 2. LFR1 - #1 . LFR2 - #2. LFR3 
- #3, LFR4 - #4. HFR1 - #5, HFR2 - #6, HFR3 - #7. HFRS4 - #8. 

Figure 7 is a flowchart of the overall modelling protocol known as CAMAL. 

Figure 8 is a plot of superimposed loop backbones for models and x-ray structures discussed in Example 
2. The loops are positioned after global framework fit. This does not represent the best local least squares fit, 
but shows how the loops are positioned globally onto the framework. 

Figures 9A to 9D are stereo (N,C-a,C.O) representations of crystal structures and models of D1 .3, 3671 
and Gloop-2 variable domain and p-barrel strands described in Example 2. Crystal structures are shown with 
openbonds.modelwithsolidbonds.Thedifferencebetween^ 

is due to a 5-7° twist in the extended B-sheet conformation of this loop, Figure 9A D1.3, Figure 9B. 36-71. 
Figure 9C: Gloop-2, Figure 9D: 3D6. 

Figure 10 is a histogram showing the distribution of loop length for CDR H3 loops, data from Kabat et al. 
(Kabat! E A , Wu, T.T., Reid-Miller, M., Perry, H.M. and Gottesman, K.S. (1987). Sequences of Proteins of Im- 
munological'lnterest U.S. Department of Health and Human Services, Fourth Edition). 

DETAILED DESCRIPTION OF THE INVENTION 

The existence of specific, yet different, surface patches in murine and human antibodies may be the origin 
of the inherited immunogenicity of murine antibodies in humans. Statistical analysis of a database of un.que 
human and murine anfibody F v fragments has revealed that certain combinations of residues in exposed sur- 
face positions are specific for human and murine sequences. The combinations are not the same in human 
and murine F v domains. However, it is possible to define families of surface residues for the two spec.es of 
antibodies. These families reveal a novel method for the "humanization" or reshaping of murine antiboches. 
Humanization is the modification of the solvent accessible surface of a non-human anhbody or fragment there- 
of to resemble the surface of a chosen human antibody or fragment thereof such that the modified non-human 
antibody or fragment thereof exhibits lower immunogenicity when administered to humans. Such a process 
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applies in the present application to antibody variable regions but could equally well apply to any other antibody 
fragment The method is considered to be generally applicable to humanization of rodent antibody 

According to the present invention, a statistical analysis is presented which is based on accessibility cal- 
culated for a range of antibody crystal structures. When this information is applied to an antibody sequence 
database, it is possible to discriminate between human and murine antibodies at the sequence level purely on 
the basis of their surface residue profiles. 

Rational Resurfacing Approach 

There are several key features of the resurfacing approach of the present invention. 

1) This method uses as a starting point, construction of a three-dimensional model of a rodent vanable 
region by known methods; 

2) A large number (e.g.. twelve) of antibody F v or Fab fragment x-ray crystallography structures are ana- 
lyzed to produce an unambiguous set of surface exposed amino acid residues that will be positional^ iden- 
tical for a majority (98%) of antibodies. The set is produced by identifying all those residues whose solvent 
accessibility is above a given cut-off (typically 30%), calculated using a modification of the .method o 
Kabsch and Sander (Kabsch, W. and Sander, C. (1983), Biopolymers 22, pp. 2257-2637) in which exp tat 
atomic radii are used for each atom type to predict sidechain positions as is described below in more detail; 

3) Using a complete human antibody database, the best set of human heavy and light chain surface ex- 
posed amino acid residues is selected on the basis of their closest identity to the set of surface amino 
acid residues of the murine antibody; 

4) In order to retain the conformational structure- of the CDRs of the rodent antibody, replacement of any 
human surface exposed amino acid with the original rodent surface exposed amino acid residue is earned 
out whenever a surface residue is calculated from the three-dimensional model to be within 5 Angstroms 

The generafresurfacing approach of the present invention is illustrated in Figure 2. The approach can be 
divided into two stages. In the f irst, the rodent framework (white) is retained and only 
changed from rodent (dark grey circles) to the closest human pattern (light grey circles). This shoulc remove 
the antigenicity of the rodent antibody. In the second stage, surface residues within 5 Angstroms of the CDRs 
are replaced with the rodent equivalents in an attempt to retain antigen binding and CDR conformation. 

The method of the present invention is applicable to whole antibodies as well as antibody fragments. Suit- 
able antibody fragments that can be used can readily be determined by the skilled artisan. Examples of some 
suitable fragments include a single chain antibody (SCA). an antibody F v fragment. Fab fragment. Fat* frag- 
ment Fab' fragment, or other portion of an antibody comprising the binding site thereof. 

According to the present invention, an important step in the method for determining how to modify a rodent 
antibody orfragment thereof by resurfacing is to determine the conformational structure of the vanable region 
of the rodent antibody orfragment thereof to be humanized by constructing a three-dimensional model of the 
rodent antibody variable region. This can be done by known methods such as those described for exa mple, 
in Martin et al. (Martin. A.C.R., Cheetham, J.C. and Rees, A.R. (1989) Proc Natl. Acad Sci. USA 86, pp. 
9268-9272; Methods in Enzymology (1991), 203, pp. 121-152) and as described in detail in Example 2. 

Martin etal describe an algorithm which is depicted in Figure 1 . The algorithm applies to murine and human 
antibodies equally well. The present inventors therefore expect that based on sequence similarity between 
antibodies of different species (Kabat, E.A. Segments of Proteins of Immunological Interest. National lnstrtut.es 
of Health U.SA 1991), the algorithm will work equally well for rat and other rodent antibodies. 

Briefly the algorithm depicted in Figure 1 can be summarized as follows. The framework region of an an- 
tibody to be modelled is selected on the basis of sequence homology and constructed by a least squares fit 
onto the six conserved strands of the variable region B-barrel. Light and heavy chair ia>mp ementan'y < deter- 
mining regions are constructed using a combination of canonical structures (Chot hia, C. and Lesk, AM. (1 987) 
J Molec Bio 196, pp. 901-917), database searching and conformational searching. Detailed descnptions of 
these methods are described in Example 2 herein and in the above two references (Martin et al. 1989 and 

^According to the present invention, another three-dimensional model is also constructed. The otherthree- 
dimensional model is of the rodent antibody variable region having human antibody surface amino acid resi- 
dues substituted therein at particular rodent antibody surface residue positions. 

This other three-dimensional model is constructed by carrying out the series of steps desenbed next 
The first of the steps is to generate sequence alignments from relative accessibility distributions from x- 
ray crystallographic structures of a sufficient number of rodent antibody variable region heavy and light chains 
to give a set of framework positions of surface exposed amino acid residues which is identical in a majority 
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determining regions have been excluded. 

"Complementarity determining regions" means 



10 



15 



20 



25 



30 



those amino acid sequences corresponding to the follow- 



ing numbering system as def ined by Kabat, E.A. (In Sequences of Immunological Interest, N.I.H., U.S.A., 1991), 



35 



40 



45 



50 



55 



Light Chain 


L1 


residues 


24-34 


Light Chain 


L2 


residues 


50-56 


Light Chain 


L3 


residues 


89-97 


Heavy Chain 


H1 


residues 


31-358 


Heavy Chain 


H2 


residues 


50-58 


Heavy Chain 


H3 


residues 


95-102 



A sufficient number of rodent antibody fragments that need to be analyzed .n order to P»^th.J-£ 
framework positions of surface exposed amino acid residues can readily be determined by the stalled arbsan 
^TS^mentatton using a database of antibody sequences. Thus, this step can be conducted 
using suitable databases now in existence or later compiled. eiirfarn 

The x-ray crystallographic structures are used to determine relative access.bd.ty ".sfr-bubons of surface 
exposed amTno acid residues. The relative accessibility distributions identify all those residues ; whose solvent 
7£l2m* > above a given cut-off (typically 30%), calcu.ated using a modification of the me hod of Kabsch 
a^lantr (Kabsch, W and Sander C. (1983). Biopolymers 22, pp. 2257-2637) in which expl.crt atom.c radi, 

~ ThtSbvf acSbE distributions determined from the x-ray crystallographic structures can then be 
usedtog^ 

residues which is identical in a majority (98%) of the variable regions. 

The SoVfSmework positions of surface exposed amino acid residues for the variable 
antiboL is shown in Table 1. setforth in Example 1. and was produced using the sequence al.gnments and 
accessibility distributions shown in Figures 3A and 3B. 

OnS a sero framework positions of surface exposed amino acid residues for the vanable regK,ns of the 
rodent ^^fbooesS been generated, the surface exposed residues of the heavy and light cha.npa.r of the 
"oe an ^SSy, or fragmenUhereof, to be humanfced can be identified using an alignment procure .such 
as that described in Example 1 and shown in Figures 3Aand 3B. This defines a set of surface exposed am.no 
acid rtiduTof a heavy and light chain pair of a rodent antibody or antibody fragment to be humanized. 

iZt ^complete hLan antibody sequence database is used to identify a set of surface exposed am.no 

acidros^ 

face exposed amino acid residues of the variable region of the rodent antibody that .s to be humamzed The 
^of surface expled amino acid residues from the human antibodies can be separately identified for a heavy 
chaS and for a l^ht chain that are not naturally paired and/or a set can be identified 
heavy and light chain pair, that is. a pair originating from a single B cell or hybndoma clone. Preferably, the 
set is one from a natural human heavy and light chain pair. 

A hummed rodent antibody that gives the appearance of a human antibody is then predate. I by substi- 
tuting the set of surface exposed amino acid residues from the rodent antibody or fragment thereof to be hu- 
man^*! with the set of surfac* exposed amino acid residues from 

A^ree ^dimensional model can then be constructed from the resulting, fully substituted vanable region of 
the rodeTan Ly or fragment thereof. The throe-dimensional mode, is constructed using the same known 
metnods mentioned above for constructing a 3-D model of the original rodent antibody or fragment thereof. 

vSette Antigenicity of this fully "resurfaced" or humanized antibody should be removed ar , addrt,onal 
factor to be addressed is the binding affinity or the binding strength of the resurfaced antibody. Changes ,n 
he framework of the variable domain introduced through resurfacing can influence the «mformat.on of the 
CD^and therefore antigen binding of the antibody. According to the present invention this prob em* 
re mov2by the next step which is to identify, by means of a comparison of both of M"?*^"^ 
"ZlLodelsoftherodentantibo^yvariablereg^ 

acid residues of the variable region heavy and light chain pa.r of the human anbbody denW ed that are within 
5 Angstroms of any atom of any residue of the rodent antibody or antibody fragment complementanty deter- 
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^SSS»S identified is then changed back from the human to the original rodent amino ackJ resi- 

^he results of this method can then be applied to a particular rodent antibody by well known , metlrcds. 
Briefly aenes for the humanized variable heavy and light chain regions are constructed us,ng standard recom- 
KSSS. (Sambrook, J., Fritsch, E.F. and Maniatis. T. (1989). ^^f'^^ 
For example a PCR method can be used (Daugherty et al. (1991), Nucleic Acids Research 19, pp. 2471-2476). 

Van" 

tors. Suitable expression vectors contain either a human gamma or human kappa ^tant reg,on, BJ* " 
abTe promoter, a sequence coding for a human immunoglobulin leader peptide (for example: ™t-gly£P-ser- 
0^ Ne^eu-phe-leu-val-ala-thr^la-thr (SEQ ID NO:39). Olandi et al. (1 989). PNAS 86. pp. 3833-3837), and 

3 ^^ShTchS expression plasmids can be co-transfected, for example, by electroporation into suit- 
able ce^for example, SP2/0 cells, and selected wfth an appropriate drug, G418. for example. Screening for 
Id SbSyTbe accomplished by EUSAassay. 96-we.l plates are coated with, for exam^o* anb- 
human kappa chain antibody, and light chains are detected with, for example, goat ant,-human antibody con- 

cells for example SP2/0 ceHs and selected, for example, in hygromycin. Screening for light chain expression 

can be aSished by EUSAassay. 96-we.l plates are ^^^^J^^^SZ 
chainantibody.andlightchainsaredetected with, for example, goat anti-human anhbody conjugated to alkaline 

Ph 7lg a Mchain producing line is then used as a host to electropcrate in the heavy chain construct The heavy 
chain pLnid is Ltransfected with a plasmid containing the gene coding for another drug mark* ; to -~m- 
Die neomycin resistance and selected in the presence of the drug G418. Screening for intact antibody is ac- 
clmpS by ?L.SA assay. 96-well plates are coated wrth. for example, goat anti-human Fc and detected 
with, for example, goat anti-human light chain conjugated to alkaline phosphatase. 

EXAMPLE 1 AND COMPARATIVE EXAMPLES 

The superiority of the presently claimed method for determining how to modify a rodent antibody or ^frag- 
mentthercoWresurfad^ 

tothe following [example and comparative exampleswhich are illustrative and are not meant to I .m,t the present 
invention. 

Al Analysis for Murine Antibodies 

In order to determine the positions which are usually accessible on the surface of the F v 
antibodies, the accessibiiity was calculated for twelve Fab ^^^^"SZST^ O 
Brookhaven database (Bernstein. F., Koetzle. T, Williams. G., Meyer. E., Bnce, M.. Rodgers J.. Kennard j □ 

Sn^ 

using the program MC (Pedersen, J. (1991)), which implements a modified version of the DSSP (Kabsch W 
andSan^^^^ 

mdii aTjecif ed J every atom. A residue was defined as being surface accessible when the re abv i ac- 
cessibility was greater than 30%. The alignment positions of these residues were conserved in all twelve rtuo- 
^sS%mmy). Surface accessible framework positions constitute 40% of the F v surface area. The re- 
mi. g surZ accessible residues a. in the CDRs and in the interdomain Cterminal "Q™^* 
Td 3B show a sequence alignment of the twelve crystal structures, the average relative accessibility, and 
SsoVacTeL bitty cutoff. Figure 3A shows the alignments relative accessibility for the twelve munn^ , «* 
body light chains and Figure 3B shows the alignment and relative accessibility for the munne antibody heavy 

'""The surface accessible framework positions were mapped onto a database of unique f^<»^ 
F V sequences (see lists atthe end of this Example). The frequency of particular residues in each of these pos- 
itions is shown in Table 1. Only residue frequencies higher than 5% are listed. 
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Light chain 



Position 



I 
3 
5 
9 

15 

18 

46 

4T 

51 

63 

66 

73 

76 

86 

87 

111 

115 

116 

117 



Human 



D 51 E 34 A 5 S 5 
V 38 Q 24 S 24 Y 6 
T 61 L 37 

P 26 S 26 G 17 A 14 L 7 
P 62 V 25 L 12 
R 57 S 18 T 13 P 6 
P 94 
G 89 

K 43 R 31 
G 91 

D 43 S 25 A 9 
S 96 

D 43 T 18 S 16 E 15 
P 44 A 27 S 17 T 8 
E 71 D 11 G 7 
K 74 R 12 N 6 
K 54 L 40 
R 60 G 33 S 5 
Q 50 T 37 E6 P6 



Mouse 



D 76 Q 9 E 6 
V 63 Q 22 L 5 
T87 

S 36 A 29 L 17 P 5 

L 47 P 30 V 8 A 7 

R 38 K 22 S 13 Q 12 T 9 

P 82 S 9 

G 71 D 18 

K 70 Q 13 R 8 T 5 

G98 

D 38 A 26 S 26 
S90I5 

D 67 S 15 A 5 K 5 

A50P11T8E7Q6 

E91 D6 

K93 

K87L5 

R89G9 

A 74 Q 14 P S R 5 



Moose 



47Q46 
Q83T7 
V 59 L 15 Q 13 
G 54 A 23 P 18 
G 53 E 22 A 14 D 7 
L 61 V 31 F 7 
K 46 Q 41 E 5 
P95 

G 74 S 16 T T 
R 53 K 23 S 17 T T 

G 96 

T 46 S 32 N 9 i 7 
P84S 10 
G93 

K 76 Q 10 R 8 
D 26 P 23 A 17 Q 10 T 7 

S 70 K 9 P 8 
K 53 Q 22 R 7 N 5 
G 66 S 21 T 5 
T 30 D 26 N 19 K 7 
S91 

K65I8T8R5 
R 46 T 18 K 17 D 6 
A 50 P 21 S 13 T 8 
E 46 A 18 D 13 S 9 Z 8 V 5 
T 91 

G 17 D 11 P 10 Y 9 V N 8 



E 59 Q 29 D 10 "~ 
Q 68 K 26 
Q57V27L5K5 
G 36 P 30 A 29 
E45 G43S6 
L96 

K 52 Q 27 R 17 
P91 A 5 
G 82 S 17 
K 66 S 17 R 13 
G 98 

T63S19N7A5D5 
P89H7 
G 71 E 24 
K 50 Q 30 N 10 H 5 
E 31 P 22 D 17 A 12 Q 11 
K 42 S 37 T 6 
K83Q7 
G 62 S 18 D 10 
T 36 K 30 N 26 D 6 
S 76 A 16 
S 46 K 34 Q 11 
T 55 R 26 K 8 
S 67 A 14 T 11 
E88 D7 
T53S43 

D 67 A 18 



Table 1: Di.Uib.tion of ecc«.ibl. residue. i-J^ ^SXSfXZ 
quenc. All of the poeiuoa. appear o be con J^'T~^ ( sur - 
phothesi. that immunogenecity anse. from a sp^ combmaUon^ tn 
face residues. The sequence numbering is explaaed m Figures 3A ana « 



None of the entire combinations of surface residues in the human sequences are found ,n the murine ,se- 
ouenis and vL versa (see lists at the end of this Example). However, the residues m ,nd.v.dual posmons 
appeal be cTserved see Table 1). There are few residues which differ significantly between the speeds, 



10 



EP 0 592 106 A1 



10 



15 



20 



25 



30 



these are at positions 54 and 91 oftheLchain and 168 and 216 oftheHclwin. Of these ^toonson^pos^ 
21??s a non conservative (V to Y) mutation. Differences between human and munne anfgen.c.tes are there- 
fore believed to arise from the combinations of residues in these positions seaue nces 
In order to determine whether the mouse sequences are more d,stan«y rented to I uman Fv sequences 
than to other mouse F v sequences, the homology was calculated using a Dayhoff mutation ^(^hoff 
L B«ker W and Hunt. L (1983), Meth. Enz. 91, pp. 524-545). The homology was calculated between all 
The L uenc^s7a poo" of both h man and mouse sequence patches made up of the surface accessible re- 
iTes Te da a waTthen represented as a density map (not shown) in which the sequences are plotted 
against ISch 2n The density map can be used to discriminate "murine surfaces" from "human surfaces . 

B) Reshaping of Antibody N901 

,„ order to test the resurfacing approach suggested by the above analysis ^^^fSTsJ 

TO d1aZ^^ 
2^u!^ 

Sim \l 8 a^srwasthe murine anti-N901 ^ (Ohffln J. In«. 1* * 

The anti-N9oT Sdy (also referred to herein as the "N901 antibody") is available commero-ally from Coulter 

show^he r g 7na?N901 anttbody and the sequences used in each of the three approves ou 

F^ures « and 4B show alignments of sequences generated using the three jthods of Mto 

G Combriato, G., Mocikat. R., Pohelnz. H. and Zachau. H. VW^^J^^J*££$ 3 
m/pi mird J Galili N Link, M., Sites, D. and SWar, J. (1986). J. Exp. Med. 168, pp. 229-245), ana 

TSfil a ZSSrierc^ software, Oxford Molecular ^, Oxford, a^which ,s based on 
SuchS conservation and not sequence homology as used by Padlan eta.. (Kabat, E.A Wu. TX < 
„ „ uu «„rf r«tt»«m fl n KS (19871 Sequences of Proteins of Immunological Interest. U.S. Depart- 
M " % ^ an?HuS^s fS Ed Jon). The sequence changes which have to be introduced in 

after each sequence. 
40 (1) Classical Humanization 

,n classical humanization the rationale is to graft the rodent CDRs onto a framework of ^JniM 
«,rh that CDR-ffamework interactions can be accurately monitored by homology modelling. The model of the 
humanize J an«S7c»mrZo to that of the original rodent antibody, and possible CDR interacbng frome- 
IT rwu" a« baSc muSS (marked with v in alignment) in order to retain the three-dimensional shape 
7to ^cSs in thts example the antibody KOL was used, giving a low homology score of only 77 and 46 ,n 
the heavy and light chains respectively. 

(21 Most Simitar Chain Resurfacing 

A database of nonredundant human antibody sequences was compiled from available protein and nucleo- 
fiHa GPnuences A total of 164 H and 129 L chains were sampled. 

^ EacS Z Z rim chains. L and H, were then matched and the most sMIar human ^quence found n 
deoendently (G36005/KV2F) (Schroeder, H. and Wang, J. (1990), Proc. Natl. Acad. Sc. U SA 87) Wobeck 
J I Metdl A Oombriato. G Solomon, A and Zachau. H. (1985). NucleicAcids Res., pp 6499-65 3). Surface 
iiduTs as'Sed in Table 1. were then changed in the rodent sequences to match 'those of the human 
sTquenisS^ 

inal rodent antibody and back mutation of any CDR interacting residues was performed. 
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Ml Most Similar Surface Replacemen t According to the Present Invention 

This method is identical to the above method, except that the similarity is calculated only over the surface 

S2?f5J?X Exp. Med. 168. pp. 229-245); Klobeck. H Bron^p, G.. Combnato. G., Mockat, R.. Pc 
tween mouse and human sequences although there are matches within a species. 



15 



20 



25 



30 



35 



40 



45 



50 



55 



12 



EP 0 592 106 A1 



MOUSE LIGHT CHAIN SURFACE PATCHES 



KV5E$MOUSE 
PLOiOl 
N$1F19L 
KV5U$ MOUSE 
MUSIGLOD 
PL0220 
KV5JSMOUSE 

8 MUSIGKABB 

9 MUSIGKCLG 

10 MUSIGGVJ2 

11 MUSIGKCRN 
MUSIGKCLF 
KUSIGKACM 

14 MUSIGKABB 

15 KV5PSMOUSB 

16 MUSIGKCMK 

17 KV3DSMOUSB 

18 MUSIGKAAM 

19 KV3CSMOUSE 

20 KV3ESMOUSE 

21 MUSIGKAA2 

22 MUSIGKCME 

23 MUSIGKBA 

24 KV5ASHOUSI 

25 MUSIGKV 

26 MUSIGKCNM 

27 MUSIGKCL1 

28 KV5B$M0USB 

29 MUSIGKCSA * 
KUSIGXCS* 
MUSIGXCST 

32 MUSICKAB 

33 PL0014 

34 MUSIGXACO 

35 PS003* 

36 Htaim 

37 
38 
39 

40 MUSIGKCtfl 

41 B278S7 

42 K28840 

43 KV2C$HOUSB 

44 C27887 

45 JL0029 

46 HUSIGXAEH 

47 PS0O74 

48 KUSXGXCHY 

49 MUSXGKCMX 

50 KV209MOOSB 



1 
2 
3 
4 
5 
6 
7 



12 
13 



30 
31 



; KTSLRPGKGSSDYEKX* 
: KTSLRPGKGSSEYEKK* 
: QTSLRPDKGSSDHEKK* 
: QTSLRPDKGSSDQEKK* 
: QSSLRPDKGSSDQEKK* 
: QTSLRPDKGSSDPEKK* 
: QTSLRPDKGSSDPZKK* 
: QTSLRPDKGSSOPEKT* 
: QTSLRAOKGSSDQEKK* 
: QTSLRPDKGKSDSEKK* 
: QTSLRPA&GSSDQEKK* 
: QTSLKPGRGSSDPEKK* 
: QTSLRPGRCSSDTEKK* 
: QI SLRPGKGSSDSEKK* 
: QTSLRPGKG0SDE0K3C* 
: ETALRPGXGASDADKK* 
: VTALRPCKGASDEDKK* 
: VTALRPGKGASDEEKK* 
: VTALRPGXGASBABKK* 
: VTALRPGXGASDEOOE* 
: QTSIAPDKGSSDQETT* 
: QHSLTPCKGSSSP EKK* 
: VTKVRPGXGOSDSOKK* 
:VTKVRPCKGDSDAEKK* 
: VTRVRPGKGOSDAEKK* 
: LTKVRFGKGDSDSEXK* 
: VTKV RPGKGDSDS EQK * 
: VTKVKP EKGDSOA EKK * 
: VTXVRPEXGDS03EXX* 
: VTKVS PCXG030AgCT* 
:VTKVRSGKGESDAEKJC* 
:VTSVKFGXGD3DAEKX* 
:VS3VKPGXGM0A£KJt* 
:VTSAKPGXGD3DAEXX+ 
: VSSAKPGRGDSDAEXK* 
:VT3ARPGKG0S0AEKK* 
: VSPAKPGKGDSOAEKK* 
: VTKARPGKGOSDVBKM* 
: VTLXFFGXGD3DAEKX* 
: VTLLQPGKGDSDAEKK* 
: VTLLQPGIGOSDAOKK* 
: VTLLQPGKGDSDAERK* 
: VTCXQAGKGDSDAEKK* 
: VTLLQFG860SOA8XX* 
:LTLLQPGHGOSDAHOC* 
:VTIXQPGKGOSDABKX* 
: VTLTQPGQCMDFEKK* 
: VTLPQPGKCDSOAEKK* 
: VTLPQPGKGOWOAEKK* 
: VTFLSPGQGOSOAEKK* 



(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 



ID 
ID 
ID 



NO 
NO 
NO 



ID NO 
ID NO 



ID 
ID 
ID 
ID 
ID 



NO 
NO 
NO 
NO 
NO 



ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 
ID NO 



40) 

41) 

42) 

43) 

44) 

45) 

46) 

47) 

48) 

49) 

50) 

51) 

52) 

53) 

54) 

55) 

56) 

57) 

58) 

39) 

60) 

61) 

62) 

63) 

64) 

65) 

66) 

67) 

68) 

69) 

70) 

71) 

72) 

73) 

74) 

75) 

76) 

77) 

78) 

79) 

80) 

ai) 

82) 
83) 
84) 
85) 
86) 
87) 
88) 
89) 
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51 HUSIGXADW 

52 KV2A$MOUSE 

53 KV1ASMOUSB 

54 F30534 

55 MUSIGKCLO 

56 G27887 

57 MUSIGVKV3 

58 MUSIGKCNA 

59 S03410 

60 B32456 

61 PL0013 

62 MUSIGLAET 

63 MUSIGVKV1 

64 KV6K$MOUSE 

65 G30560 

66 MUSIGXBO 

67 MOSIGKCNB 

68 H33730 

69 KOSIGKCPC 

70 KV2C$MDUSB 

71 MUSIGLAV 

72 MUSIGKCMH 

73 KV5R$MOUSE 

74 KV6BSH0USB 

75 HUSIGKCMX 

76 MUSIGLDA 

77 C26317 

78 PS0073 

79 A23986 

80 K09XGKABW 

81 KV5D9MOUSE 

82 XDSXGB6L 

83 HDSIGKCOf 

84 KUSXGXCm 

85 KUSXGLVD 

86 S06822 

87 S06S21 
89 HOSXGLAS 

89 NOSXGXMt • 

90 LV2MWCS* 

91 msvsujn 



: ESSASPGKGDSDAEKK* 
: VTLSSPGQGDSDAEKK* 
: VTTAKPEKGDSDVEKX* 
: VTTPKPDKGDSDVEKK* 
: VTAPRPGKGASSAEKX* 
: VTAPKPGKGTSSAEKX* 
: VTTPKPGKGASS AEKK* 
: VSAPKPCKGASSAEKK* 
: VTAFRSGKGASS AEKK* 
: VTAPKSGKGASSABKK* 
: VTAPKPDKGVSSAEKX* 
: VTAPKSEKGVSSAEKX* 
: FT APKPGKGASSAEKK* 
: LTAPKPGRCVSSAEKX* 
: VTAPKSGKGASSAEKR* 
: VSAPKPCKEGSSAEKK* 
: VTAPKPRKGASSAEKK* 
; VTFLSPGQGNSDABLP* 
: VTFLSPGQGNSDEDLP* 
: VTLSSPQRGDSDAEKK* 
: VTAPKSSKGGSSAEKK* 
: QTSPTPGKGSSDPEKK* 
: Q I S1*I PGKGS YDDEKK* 
: VTALKSGKGA3SAEKK* 
; VTAXJC30KGASSGEKK* 
: VTPPSPGQGDSAAEKK* 
: VTPPSPGQODSAREKK* 
: VTVRXPGXGDSSDEKX* 
: QTSVRLGQGSSOPEKK* 
i KTSLRFWCGSaOSOKK* 
:tfro VT Q GQ G8aQPEKE* 
: QfTAVSQGQGSSQSEKK* 
: LTAPRTWROSa OSECT * 
:VTAW3HRGSSDTEtt 4 
: LL3LSPLKGP30PEKV< 
tVTAFTPOTGA IKTEKL * 
: VTirTFOTCAI KTEKL ' 
: AVSPTPDTGAXKTEKL^ 
: AVSPTPOTGAX KTEKL 1 
: AV3FTPOTGVX KTEKL 1 
: AVSPTPOTGAXKTEPS 



(SEQ ID NO: 90) 
(SEQ ID NO: 91) 
(SEQ ID NO: 92) 
(SEQ ID NO: 93) 
(SEQ ID NO: 94) 
(SEQ ID NO: 95) 
(SEQ ID NO: 96) 
(SEQ ID NO: 97) 
(SEQ ID NO: 98) 
(SEQ ID NO: 99) 
(SEQ ID NO: 100) 
(SEQ ID NO: 101) 
(SEQ ID NO: 102) 
(SEQ ID NO: 103) 
(SEQ ID NO: 104) 
(SEQ ID NO: 105) 
(SEQ ID NO: 106) 
(SEQ ID NO: 107) 
(SEQ ID NO: 108) 
(SEQ ID NO: 109) 
(SEQ ID NO: 110) 
(SEQ ID NO: 111) 
(SEQ ID NO: 112) 
(SEQ ID NO: 113) 
(SEQ ID NO: 114) 
(SEQ ID NO: 115) 
(SEQ ID NO: 116) 
(SEQ ID NO: 117) 
(SEQ ID NO: 118) 
(SEQ ID NO: 119) 
(SEQ ID NO: 120) 
(SEQ ID NO: 121) 
(SEQ ID NO: 122) 
(SEQ ID NO: 123) 
(SEQ ID NO: 124) 
(SEQ ID NO: 125) 
(SEQ ID NO: 126) 
(SEQ ID NO: 127) 
(SEQ ID NO; 128) 
(SEQ ID NO: 129) 
(SEQ ID NO: 130) 
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HUMAN LIGHT CHAIN SURFACE. PATCHES 



LV4A$HUMAN 
LV 4 8$ HUMAN 
LV4E$HUMAH 
LV4D$HUMAN 
LV4C$HUMAN 
LV5A$HUMAN 
LV7A$HUMAH 

8 LV2G$HUMAN 

9 LV2ISHUMAN 

10 N$2RHE 

11 HUNIGLAM 

12 LV1A$HUXAN 

13 LV1B$HUMAM 

14 LVIPSHUMAK 

15 LV1C$HUKAM 

16 A29700 

17 HUMIGLAM4 

18 LV10$KUKAN 

19 LV2MHUHAH 

20 LVIISHOMAH 

21 LV2ESHUKAN 

22 LV2D$HUKAII 

23 LV2C8HWKAH 

24 LV2JSHUHA* 

25 LV1E$HUMA* 

26 LV2BSHUMAH 

27 NSIMCW 

28 LV2HSHUKAH 

29 N$3HCG2 • 

30 LV2A$KUK*» 

31 302063 

32 HUHIGLAM2 

33 LV6C9H0MAH 

34 LV60$HUMAJI 

35 LV689B0MAM 

36 LV6B8HDNA1I 

37 wauaMsa 

38 HCHXCLVC 

39 HOMXCVLLS 

40 HUKZGXAX 

41 E3060t 

42 KV3BSHCMAM 

43 G30607 

44 KV3K9HUMA* 

45 KV3H5HUMAM 

46 KV3MHUMAJI 

47 KV3F$HCMAM 

48 B26555 

49 KV1QSHUMAK 

50 KV1WSHOKAM 



S YLPPTPCVIRSTAMXL* 
: YLPPTPGVIRSTAMRL* 
: YLPPTPCLIRSTSMXL* 
: YLPPTPGLIRSTSVKL* 
: YLPPTPGVIRSTAEKL* 
: YLPPTPGVIRSTAGKL* 
: YLPATPGWRSSAGHL* 
: SLPPSPGKVRSTAEKL* 
: SLPPSPGXVRSTAHKL* 
: SLPPRPGKVRSSSEKL* 
: SLPPRPGKVRSSSDKL* 
: SLPPRPGRVRSSSEKL* 
: SLPPRPGKVRSSSBQL* 
: SLPPRPGKVRSSSETL* 
: SLPPKPGKIRSSTGKL* 
: SLPPKPGRIRS3TGKL* 
: SLPPKPGXIRSSTGQL* 
: SLPPEPGKIRSSTGRL* 
: SLAPSPGKIRSTAEXL* 
: SLPPRPCKIRSSTGHV* 
: SLRPSPGICVRSTAEKL* 
: SLRP3PCKVRSTADKL* 
: SLRPSPGKVRSTADfL* 
: SLRPSPCKVRSAVEKL* 
: SLPPRPGK-RS SAgK L* 
: SIAPSPGKVRSTVER1* 
: SLAPSPDKIRSTPDKL* 
: SLALSPGKVRSTAEKL* 
: SLPLSAGXVRSTAEKL* 
: SIAPSPOKVRSTAEYt* 
: SLFLTPGLIRSTAEKL* 
: SLPLTPRVIRSTASKt* 
: Ft aP T WtPS SST8KL» 
: FLLPTPGTDS5STERL* 
•fLHPTRVTOSSSTEKL* 
: IXPFTPGTHSSSNDXL* 
: VLPLSPHRIRSSSBIX** 
: SLAPS P AKFRSTAERD * 
: VTAPRPGRIRSOPEKK* 
: VTAPRPCRVRSDPOaC* 
:yTCPRPCRIW50PBKK» 
: VTGPRPGRIRSDPOKK* 
: VTGPRPGRVRSOPEKK* 
r# 



VTAPRPGRXRSBa«K # 



•VTVPRPSRIRSB9KRX* 
xVTAPGPGiaMBSBRK* 
: QTSVRPGRVR30PERK* 
: QTSVRF«V*SDP»* # 



(SEQ ID NO: 131) 
(SEQ ID NO: 132) 
(SEQ ID NO: 133) 
(SEQ ID NO: 134) 
(SEQ ID NO: 135) 
(SEQ ID NO: 136) 
(SEQ ID NO: 137) 
(SEQ ID NO: 138) 
(SEQ ID NO: 139) 
(SEQ ID NO: 140) 
(SEQ ID NO: 141) 
(SEQ ID NO: 142) 
(SEQ ID NO: 143) 
(SEQ ID NO: 144) 
(SEQ ID NO: 145) 
(SEQ ID NO: 146) 
(SEQ ID NO: 147) 
(SEQ ID NO: 148) 
(SEQ ID NO: 149) 
(SEQ ID NO: 150) 
(SEQ ID NO: 151) 
(SEQ ID NO: 152) 
(SEQ ID NO: 153) 
(SEQ ID NO: 154) 
(SEQ ID NO: 155) 
(SEQ ID NO: 156) 
(SEQ ID NO: 157) 
(SEQ ID NO: 158) 
(SEQ ID NO: 159) 
(SEQ ID NO: 160) 
(SEQ ID NO: 161) 
(SEQ ID NO: 162) 
(SEQ ID NO: 163) 
(SEQ ID NO: 164) 
(SEQ ID NO: 165) 
(SEQ ID NO: 166) 
(SEQ ID NO: 167) 
(SEQ ID NO: 168) 
(SEQ ID NO: 169) 
(SEQ ID NO: 170) 
(SEQ ID NO: 171) 
(SEQ ID NO: 172) 
(SEQ ID NO: 173) 
(SEQ ID NO: 174) 
(SEQ ID NO: 175) 
(SEQ ID NO: 176) 
(SEQ ID NO: 177) 
(SEQ ID NO: 178) 
(SEQ ID NO: 179) 
(SEQ ID NO: 180) 
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51 KV1M$HUMAM 

52 KV1K$ HUMAN 

53 KV1FSHUMXN 

54 KV1GSHUMAM 

55 KV1KSHUMAN 

56 KV1DSHUMAH 

57 KV1KSHUMAM 

58 KV1BSHUMAH 

59 B27585 

60 N$1REIA 

61 KV1XSHUMAH 

62 KV1L$HUMAN 

63 IMGL38 

64 A27585 

65 KV IMS HUMAN 

66 KV1CSHUMAH 

67 KV1VSHUMAK 

68 KV1TSHUMAH 

69 KV1USHUMAN 

70 KV1A$HUMAN 

71 KV1S$HUMAN 

72 KV4ASHUKAM 

73 KV4CSHUMAN 

74 HUMIGK2A1 
73 HUMIGKBA 

76 HUMIGKBC 

77 KV2BSHUMAN 

78 KV2DSHUMAM 

79 KV2CSHUMAH 

80 KV2B5HUMAN 

81 S03B76 

82 KV2A$HUKA* 

83 HUMXOLAMS 



: QTSVRPGKVRSDPEXX* 
: QTSVRPGKVRSEPEKK* 
: QTS VRPGKVRS EPDKK* 
: QTSVRPGKVRAEPEKK* 
: QTSVRPGKVRSBPZKK* 
: QTSVRPGKVRSDPBKK* 
: QTSVRPGQVRSDPERK* 
: QTSVRPCKVRSHPEKK* 
: QTSVRPGHVRSDPDKK* 
: QTSVRPGKVRSDPEKT* 
; QTSVRPGTVRSEPEKK* 
: QTSVRPEKVRS EPDKK* 
: QTSVRFCKVKSESDKK* 
: QTSVRPGEVRS EPDKK* 
: QTS VRPGBVRS BPZRK* 
: QTSVSPCKVRSDPEKK* 
: QTSVRPGKVNSDPEKK* 
: QTSVRPGKVRSDPDTK* 
: QTSVRPKKVRSDPZKK* 
: QTSVRPKKVRFDPEKK* 
: QfTSVRSGKVRSEPETK* 
: VTKLRPGKVRSDAEKK* 
: VTDLRPGKVRSDAEKK* 
: QfTSVSPGNIRSESDKK* 
: KTSVTPGKFFSEPBKK* 
: VTLLPPGRVRSDAEKK* 
• VTLLPPGEVRSDAEKK* 
: VTLPPPGZVRSDAERK* 
:VTLPPPGrVRSBA2MK* 
:VTLFPPQOVRSOABKX* 
:VTLPPPGQVTSDAEKK* 
: VTLPPAGQVRSDADCR* 
: ALSPSSGQSSSASKRL* 



(SEQ ID NO: 181) 
(SEQ ID NO: 182) 
(SEQ ID NO: 183) 
(SEQ ID NO: 184) 
(SEQ ID NO: 185) 
(SEQ ID NO: 186) 
(SEQ ID NO: 187) 
(SEQ ID NO: 188) 
(SEQ ID NO: 189) 
(SEQ ID NO: 190) 
(SEQ ID NO: 191) 
(SEQ ID NO: 192) 
(SEQ ID NO: 193) 
(SEQ ID NO: 194) 
(SEQ ID NO: 195) 
(SEQ ID NO: 196) 
(SEQ ID NO: 197) 
(SEQ ID NO: 198) 
(SEQ ID NO: 199) 
(SEQ ID NO: 200) 
(SEQ ID NO: 201) 
(SEQ ID NO: 202) 
(SEQ ID NO: 203) 
(SEQ ID NO: 204) 
(SEQ ID NO: 205) 
(SEQ ID NO: 206) 
(SEQ ID NO: 207) 
(SEQ ID NO: 208) 
(SEQ ID NO: 209) 
(SEQ ID NO: 210) 
(SEQ ID NO: 211) 
(SEQ ID NO: 212) 
(SEQ ID NO: 213) 
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MOUSE HEAVY CHAIN SURFACE PATCHES 



1 MUSIGHIT 

2 MUSIGHIU 

3 MUSIGHIV 

4 KUSIGHYM 

5 PU0003 

6 KUSIGHFO 

7 A30515 

8 PL0018 

9 KUSIGHFK 

10 HUSIGHFQ 

11 PU0001 

12 E30540 

13 HV17$H0USB 

14 MUSIGHLH 

15 MUSIGHXG 

16 PU0004 

17 MUSIGHKJ 

18 HV56$HOUSB 

19 C27888 

20 MUSIGHAAF 

21 PH0097 

22 E27888 

23 HUSIGHJB 

24 HUSIGHADL 

25 A27888 

26 H27887 

27 B27888 

28 B27889 

29 D27889 • 

30 HV55$MOUSI 

31 MDSIGHAGT 

32 KUSIGVH50 

33 KUSIGHIW 

34 KUSIGHAGX 

35 PH0098 

36 MUSIGHI* 

37 MUSIGHMt 

38 MOSIGHMT 

39 027888 " 

40 MU3IGHIP 

41 MUSIGHAGS 

42 HV16SMOUSB 

43 B34871 

44 PH0094 

45 PH0096 

46 MUSIGVH62 

47 MUSIGHAGR 

48 HV58$NOU81 

49 H27686 

50 HV34$HOUSB 



EKVGGLQPCRGTPGKASRCDSQRPES* 

EKVGGLQPGRGTPGKVSRGDSQRPES* 

EKVGGLQPGTGAPGKASRGDSQRPES* 

EKVGGLQPCRGTPGKASKGNSQRAES* 

EKHGGLQPGRGTPGKASKGNSQRAES* 

EKVGGLQPCRGTPGXASKGTSQRAES * 

EKVGGLQPGRGTPGKASKGTSQRAET* 

EXVCGLKFGRGTPGKASKGTSQRAET* 

ENVGGLQPGRGTPGKASKGTSQRAET* 

EXVGGLQSGRGTPGKASKGTSQRAET* 

EKVGGLQSGRGTPGKASKGT SQRAES * 

EKVGGLQPGRGTPGKASKG Z SQRAER* 

EKVGGLQPGRGTPGKSAKCBSZRAQS * 

EKVGGLQPGSGTPGXASKGKSQRAES* 

EKVGGLQPGSGTPGKASKGSSQRAES* 

EKVGGLQPGRGTPRKASKGHSQRAES * 

EKHGNLQPGSGTPGKASKGNSQRPDS* 

EKVGGLKPGKGTPEKDSKGHARRS ET* 

EKVGGLKPGKGAPEKDSKGNARRSET* 

EKVGCLKPGKGTPERDSKGHARRSET* 

OKVGGLKPGJCGTPEKDSKGNAKRSET* 

DKVGGLKPGKGTPEKDSKGHAKKSrr* 

DKVGGLKPGKGTPOKDMKGHAKKSBT* 

EKVGGliTPCKGTPBKDSKGHGRRSBT* 

EKVGGUCFGXQTPEXDSKGNOMSET* 

EMVGGLKPGKGTPEKDSKGIfDKRSBT* 

EKVGGUCKXGTPEXDSKGHAKRS8T* 

gQVGGLWGKGTPBKDSKGMAJatSBT* 

BQVG6LXPGXGTPBX3DTKG1IAXKSBT* 

eOVCCLKPGy QAPBKP TKGMAJCKSBT^ 

OCVGGLQFCXGTFEXDSXGMAXICSBT* 

id* 



(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 



sOWGGLWGKCTPBKDSKGHAICQSBT* 
: EQVQQLQPaXOTFOXDSlDGlUXXSR* 
: EKVCGLQPGKGTPEKDSKGNAEKSET* 
: EQVGDLKPGKGTP EKDTKGHARRS ET* 
: EHVGDLKPGKGAF EKDSKGHARRS ET* 
: BQVGGLQPGKGWDKDSKOA«S W* 

• .EQVGGLQPGlKOTBTOSWa^AraCSGT* 
i DQVGGWPOKGTPOQTl^PIMBT* 

: OCVG<a-QPO^BKDDC2JAJMK* 

: OKVGG«L0ICGTProWMAiat^ 
: BWOGLQPGKCTP»SJ«A«^ 
: EW/GGIJCPGKGWn©SlWJtACTSBT* 
: EOVMMWHGTPBKWTGHAraSCT* 

• EXEGGLQFGKGTPEKESXGDSKRAET* 



(SEQ 
(SEQ 



ID NO 
ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO: 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 



214) 
215) 
216) 
217) 
218) 
219) 
220) 
221) 
222) 
223) 
224) 
225) . 
226) 
227) 
228) 
229) 
230) 
231) 
232) 
233) 
234) 
235) 
236) 
237) 
238) 
239) 
240) 
241) 
242) 
243) 
244) 
245) 
246) 
247) 
248) 
249) 
250) 
251) 
252) 
253) 
254) 
255) 
256) 
257) 
258) 
259) 
260) 
261) 
262) 
263) 
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51 KV33$MOUSE 

52 KUSIGHZAfl 

53 KS4FABH 

54 127888 

55 G27888 

56 HV59SMOUSE 

57 MUSIGHOE 

58 M$2FVWH 

59 MUSIGHJT 

60 MUSXGKLY 

61 S06816 

62 S06817 

63 MUSIGHAAI 

64 HV42$MOUSB 

65 KUSIGHAAL 

66 MUSIGHABO 

67 MUSXGHEG 

68 HCSXGHWH 

69 MUSIGKCLT 

70 MUSXGHZAB 

71 MUSZGHAAO 

72 MCSIGHAAW 

73 MUSXGHAMA 

74 KUSXGHXZ 
73 A30502 

76 HUSIGHAAG 

77 B30502 

78 KOSIGHAOO 

79 KUSIGHPV 

80 HUSIGHAAMA 

81 MUSXGHZR 

82 K0SXGHAX 

83 MUSIGKAIA 

84 PL0011 

85 MOS2GXCLS 

86 MUSXGHADY 

87 KU3IGHWVX 

88 HUSIGHADO 

89 KUSIGHVBM • 

90 A24672 

91 MOSXGHJG 

92 JL0044 

93 MUSIGHBA 

94 KU9ICHAGP 

95 HOSIGHVBK 

96 A36t94 

97 KUSIGHVBJ 

98 KUSIGHADV 

99 KUSIGHAAT 
100 KUSIGHJL 



: EKEGGLQPGKGTPEKESKGDSKRPBT 
: EXEGGLQPGKGSPEKESKGDSKRABT 
: EKOGGLQPGKGTPEKDSKGDSKRVEM 
: EQVGGLKPGRGTPEKDTTGDAQRSET 
: EQVCCLKPGRGTPEKDTTGNAKGSET 
: EXVGGSKPGKGTPEKDSKGNAXTSET 
: SDQGGLKPGKGTPEKDTKGNARRSES 
: EXIGGLQPCKCDPGKPSXDNAKRSET 
: EKLGGLQPGXGDPGKPSXDKAXR5ET' 
: EKLGGLQPGKGOPGKPFKDKAKRSET 
: EKLCGLQPGXGDPGXLHXENAKRSET 
: ENLGGLQPGXGDPGXLKXENAXRPET 
: EKLGGLQPGNGDLGKPSKDNAKRSET 
: EKLGPLQLGXGDPGXPSXDDAXRSET 
: EQLGGLQPGGGTPGXPSXDNDXRSET 
: EQLCGLQPGGGTPGKASXDNDKRSET 
; EQVGGLKAWCGTPEKDTTGKAKRSET* 
: EHVGVtXPGXGTPEXRQECNAKRSCT^ 
: EQVGGLQPKKGSPGKOSKDDSQKTET 
: EQVGGLQPKKGSPGKDSKDDSQKTER 
: QQVPELXPGRGTPGXEDXCTSARHDT 
: QQVPELKFCXGTPGXDDXCTSAXMET 
: QQVPELKPGXGTPGXDDXGTSAKHEH 
: QQXPELXFGXGSPGQEXXGTSSTSET* 
: EQQPELKPGKGTPGQEKXGXSSTSES* 
: EQQPELRPCXGTPGQEXXGXS3TSES 
: EQQPBXJCPGXGTPGQSKXGKSSASES 
: XQQPELKPGXGTPGXQKXGXSSTSES 
s EQQP«WP<aW^K(^XSSTOES 
: EQQPELXPGXGSHGXQKXGXSSTSES 
: EQQPBIJ^SHGXQiaGMaASM 
: EQQPILKPGXGTHGXQXXGXSSTFES 
: BOQPBLKPGXGTHGXQKQGKSSTFIS 

: ^Bij»auyrHGi^wswM 

s BQQAILWWSH(aCQ«GXSS«IS 

:QQOAKJtPClCGAPGQOT«SSTSM 

• QQQAELRFCXGAPGQEXXGKSSTSDS 
; QQQAKIJIPCXGVPGQEX1CGXSST30S 
.SMttWGXGAPGXGXXGXSSTSKS 

• 0qqpblxpgxgapgxgxxdxs3tsbs 1 
Ieqqpeakpgxgthgxqxxgxsstsds 

: 555H^(»P<W^CMSTSM 

"gSKKSKSSHS 



(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 



264) 
265) 
266) 
267) 
268) 
269) 
270) 
271) 
272) 
273) 
274) 
275) 
276) 
277) 
278) 
279) 
280) 
281) 
282) 
283) 
284) 
285) 
286) 
287) 
288) 
289) 
290) 
291) 
292) 
293) 
294) 
295) 
296) 
297) 
298) 
299) 
300) 
301) 
302) 
303) 
304) 
305) 
306) 
307) 
308) 
309) 
310) 
311) 
312) 
313) 
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101 MUSIGHABM 

102 MUSIGHFU 

103 KUSZGHZZB 

104 HV06SMOU3E 

105 MUSIGHRD 

106 MUSIGHVBH 

107 HV0l$MOUSB 

108 MUSZGHADN 

109 HV055HOUSB 

110 MUSIGKXEF 

111 MUSIGHAAN 

112 MUSXGHAAB 

113 C30S60 

114 PS0024 

115 MUSIGHRG 

116 HUSIGKAAS 

117 MUSIGHLX 
113 HV04SMOUSE 

119 KUSIGHVBG 

120 MUSZGHMX 

121 MUSIGKAAR 

122 HV1S$K0USB 

123 KUSXGHAAU 

124 MUSZGKVBO 

125 A26405 

126 HV10$MOUSE 

127 KUSXG3B44 

128 KUSZG3B62 

129 HV09SMOUSB 

130 MUSICXCLP 

131 KUSIGBH 

132 HVll$MOOSE 

133 MUSIGHMC 

134 KUSIGHACW 
139 HUSIGHRP 

136 MU9XGHVAD 

137 KUSIGHVAf 

138 PL0012 

139 MU9ZGGVD2 

140 S06824 

141 MUSXGHKB 

142 KU9IGHAAH 

143 KU3IGHHS 

144 KUSIGHAXA 

145 HV50$M003I 

146 MUSXGHVBP 

147 PHOIOO 

148 KUSXGHAYA 

149 MOSZGHCP2 • 

150 HUSZGHDZ 



: QQQAEVRPCKGTPCHEKKGTSSTSES • 
: QQQAELKPGXGTPGKENXGTSSTSES* 
: QQQAELRPGXGTPGQQKXGXSSASES • 
: HQQAELKPGXGTPGQQKKGKSSTSES* 
: EQQVELRACXGTPGQEKXGXSSTSES* 
: EQQAELRPCXGTPGQEXQGTSSTSES * 
: EQQAELRPCXGTPGHDNKGTSSTSES* 
: QQQAZVRPGKGTPGHEKKGRSSTSES • 
: QQQAEZJUH3KGTPGQQKKDXSSTSES* 
: QQQAELKPGXGTPGQQXXDXSSTSES* 
: QQQAEUCPGXGTPGQQKXDXSSTS03* 
: QQQAELKPGXGSPGQQXKDKSSTSES* 
: QHQAEUOKJXGTPGQQKXKKSSTSES* 
: QQQAEUCPCKGTPGQQNKDX3STSES* 
: EQQABLRAGXG I PGQEKKGKS ST S ES * 
: QQQASLKPGKGTPGQEKXSKSST3ES* 
: QQQSELKPGKGTPGQEXXSXSSTSES* 
! QQQTELKPCKGTPGQEKXSKSSTSES* 
: EQQAELRTGXGTPGQERXGXSSTSES* 
: QQQAELKPGXGTPGQQXXDKSSTFES * 
: EQQAELRPCTGAPGQEKXGXSSTSES* 
: QQQPEVRPCXGTHAXQXKGXSSTSES * 
: QQQPEVRPGXDTHAXQKXGXSSTSES* 
: QQQAJELXPCXGTPEQEKXGKSSTSES * 
: EQQTBUUGKGTWQEXXGRSST3EX* 
: QQQAELXPGXGTPGREKJCflXPSTSES* 
: QQQ3ELKPCKGTPGREXXSXPSTSES* 
: QQRAELKPGXDTPGRSXXMXPSTSES« 
: QQQAELXPGKGTPGREKXSTSSTSES* 
: QQQAELXPGKGTPGQEXXSTSSTSDS* 
: QQQAELRPGXGTPZQQKXDXSSTSES* 
: QQQABFXPCXGTPGREHRflKPSTSES* 
: QQQ^ELRPGKCaXLGQEXXGKSSTSOS* 
: QQQPCVKPGXOAPCKCMTDKSSTSES* 
: EQQAXVMCX03PQQBKXGKSSTSES* 
: QQIAEUCPGXGTPGHEXXGISSTSES* 
rQQQAELKPCXCKPEQEWCTSSTSES* 
: QQQPELKPGXGRHGXEMKCXSSTSES* 

• QQQTELRK3WTTGQERKGX39TSIS* 
: QHQAXLKPGKGTFGHEtfKVT33TSES* 
: EQQAELRAGK0TPCQ8QKAK33TSE3 • 
:QQQAttKPGK0TPOQQlCTGT33TTlS« 

• QQQXgJg | gXgiPGQIX3C3T83A3E3 # 
: EQQTVtRPGKOTWQQKKCTSATHBS* 
: QQLTBLKPGHGTPGQEKKSKSST3ES* 
:QQQSVLRPGXCTPCQSKKGTSSTSXa* 
: tQQFVXKPaCGSBGXQKXOKSSTSlS* 
: BQQPlTKP<aCCWtJGlCQ5^SWM* 

: BQQMXi»GKCmPBQPWJCT99TSir* 



(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 
(SEQ ID NO 



314) 
315) 
316) 
317) 
318) 
319) 
320) 
321) 
322) 
323) 
324) 
325) 
326) 
327) 
328) 
329) 
330) 
331) 
332) 
333) 
334) 
335) 
336) 
337) 
338) 
339) 
340) 
341) 
342) 
343) 
344) 
345) 
346) 
34J) 
348) 
349) 
350) 
351) 
352) 
353) 
: 354) 
: 355) 
: 356) 
: 357) 
: 358) 
: 359) 
: 360) 
: 361) 
: 362) 
: 363) 
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151 HUSIGHNPI 

152 S06823 

1 53 KUSIGHASA 

154 S03484 

155 MUSXGHVAA 

156 HUSIGKNPO 

157 KUSIGHNPB 

158 MUSICHEC 

159 MUSIGHNPC 

160 MUSIGHNPF 

161 KUSIGHNPE 

162 A27633 

163 MUSIGHXW 

164 MUSXGHIZA 

165 KUSIGHEH 

166 MUSIGHRH 

167 HV0O$KOUSB 

168 NS1F19H 

169 MUSI GHZ AD 

170 B30S15 

171 MUSIGREB 

172 E27889 

173 MUSIGKAAC 

174 HV61$XOUSE 

175 MUSIGVHR2 

176 PLO10O 

177 MUSIGHAAO 

178 MUSIGHGA6 

179 HUSIGHJY 

180 KUSIGHGA1 

181 KUSIGHXX 

182 HV62SM003B 

183 MUSIGHAAGA 

184 MU3IGHGA5 

185 MUSIGHGA4 

186 KtfSIGHAGX 

187 PL0LO2 

188 HV46$M00» 

189 KUSIGH2T 

190 MUSIGHAIH> 

191 HUSIGHAGQ- 

192 MUSIGAK32 

193 KOSICHAfX 

194 KUSIGHAG1 

195 MUSIGHAGB 

196 MUSXGHAGC 

197 KUSIGHAAM 

198 HV43$M0US1 

199 KUSXGXUV1 

200 XUSXGHA2X 

201 KUSXGHBP 

202 HUSXGHZZA 

203 MUSXGKUV2 

204 A32456 

205 XUSXGHKB 



EQQAELRPGKGNPEQPKQGTSTTSET* (SEQ ID NO: 364) 

EQQAELKPCKGNPEQPKQGTSSTSET* (SEQ ID NO: 3 65) 

EQQAELKPGKGNPEQPKQDTSSTSET* (SEQ ID NO: 366) 

EQQAELKPGKGNPEQPKQGTSSTSGT+ (SEQ ID NO: 3 67) 

EQQAEVKPGKGNPEQPKQGTSSTSET* (SEQ ID NO: 368) 

EQQAELRPGKGNPEQPKQVTSSTSET* (SEQ ID NO: 369) 

EQQAELRPGKGNPEQPKQITSSTSET* (SEQ ID NO: 370) 

EQQAELRPGRGNPEQPKQVTSSTSET* (SEQ ID NO: 3 71) 

EQQAELPPGRGNPEQPKHVTSSTSET* (SEQ ID NO: 372) 

EQQAELRPGKGNTEQPKQVTSSTSET* (SEQ ID NO: 373) 

EQQABLKPGXGMTEQPKLITSSTSET* (SEQ ID NO: 374) 

TGQAZLRPGKGAPEQGKXGKSSTSDR* (SEQ ID NO: 375) 

QYQAZLRPGKGTPRQQKKGKS3TSES* (SEQ ID NO: 376) 

QQQAVLRHCKGTHGQEKKGK3STSES* (SEQ ID NO: 377) 

QQQTKLGPGRGTPGQGRKGXSSTSGS • (SEQ ID NO: 378) 

EQQAEXJUGKGTFGQEKKGKSSVYFA* (SEQ ID NO: 379) 

EQQA8LXAGKGTPGQQKQGESTRS8T* (SEQ ID NO: 380) 

QQKAELAASKGTPGQEXXGRSSTS2S* (SEQ ID NO: 331) 

QQQTELRPGKGTPGQEKRGRSSHLRL* (SEQ ID NO: 382) 

EXVGGLQGSSrOPGXASKGTSQRAET* (SEQ ID NO: 383) 

EQQADLKLGKGMFEQFKLATPSTSET+ (SEQ ID NO: 384) 

EQVGGLKPGKGTPOKSDVKDNAKSET* (SEQ ID NO: 385) 

DQQPDLXP S3GSPGHPSK5TSKTTET* (SEQ ID NO: 386) 

DQQPDLKPSSGSPGNPSKSTSKTTET* (SEQ ID NO: 387) 

DQQPDLKPSSGSPGMPSKSTSKTAET* (SEQ ID NO: 388) 

: DQQPGLKPSSGSPGNPSKSTSKTTET* (SEQ ID NO: 389) 

DQQFGLKPSSGSPGNFSKNTSKTTET* (SEQ ID NO: 390) 

DCQPGLKPSSGSPGDPSKTTSKTTET* (SEQ ID NO: 391) 

DQQPGLXPS3GSPGHPSKTTSKTTET* (SEQ ID NO: 392) 

DHQPGLKPSSGSPCKPSKirrSKTTET* (SEQ ID NO: 393) 

DQQFGLXPSSG3PG1IFSXSTSK1TST+ (SEQ ID NO: 394) 

DQQFGUtFSAGSPGHPSKSTSlCTAET* (SEQ ID NO: 395) 

EQQFGXJPSSGSPGHPSXSTSKTSrr* (SEQ ID NO: 396) 

DQQPGLJCP3SG3PGHPSXHTSKTIET* (SEQ ID NO: 397) 

DQQPOLKP33C3PGDP310rrS KTPgT * (SEQ ID NO: 398) 

EQQPSLKP3SG3PGHP3KST3KTTBT* (SEQ ID NO: 399) 

DQQPGLKPSSGSPGXPSXHTSETTBT* (SEQ ID NO: 400) 

DQQPOLKPSSGSPGIIPSiarrsrmT* (SEQ ID NO: 401) 

EQQPSLXP33G3PGHPSKSTSKTSET* (S EQ ID NO: 402) 

EQQP3LICPSSGSPCNPSX3TSRTTET* (SEQ ID NO: 403) 

EQQP3UCP3SG3PGIIPSKST3KTACT* (SEQ ID NO: 404) 

DQQPOLKPSSGfPGHPSKSTSKTTCt* (SEQ ID NO: 405) 

EQQP3XJCPSSGSPGKPSKST3rn«T* (S EQ ID NO: 406) 

EQQPSLKFSSGSFGHFSKSTFKTSrT* (S EQ ID NO: 407) 

BQQPSLKP33C3PGHP3K 3TSTTSET* (SEQ id NO: 408) 

; EQQL3LKPS3G3PGHPSK3T3KTTCT* (SEQ ID NO: 4 09) 

:QQQPGLKP3PGPPGKPSQST3KITW« (S EQ ID NO: 410) 

: Q(ycpaiAPSSG3PGJ3TK3*3TOTDT* (S EQ ID NO: 411) 

:QQKPGIAP33GSPCKSAKSH3rorDT« (SE q id NO: 412) 

:QQKPGLAPSSGSPGlCSAMSMSKQfrOt* (S EQ ID NO: 413) 

: QQKPGLAFSSGSPGKSAXSHSXQTDT* (SEQ ID NO: 414) 

:QQKPGXjQP3SGSPGXAAXSHSKQ3HT* < SE q id NO: 415) 

:QQWGLQP3SGSPGKAAXSKSK0A«« (S£Q id NO: 416) 

: QQKFVLAPSSGSPGKSAMSNSKQIDT* {s£Q I0 N0: 417) 

iQQKPSLQPSSDSPGKAAIISNSKQADT* (SEQ ID N0 : 418) 
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HUMAN HEAVY CHAIN SURFACE PATCHES 



1 HUMIGHVS 

2 HUKIGHVR 

3 H36005 

4 PL0122 

5 HV3DSHUMAN 

6 HUMIGHAT 

7 B34964 

8 A34964 

9 PL0123 

10 HV3FSHCMAK 

11 JL0048 

12 HV3BSHUXAH 

13 HUMIGHBV 

14 HV3ESHUMAH 

15 PL0116 

16 HV3K$HUMAH 

17 N92PB4H 

18 HV3I$HUMAH 

19 KV3JSHUKAH 

20 HV3G$HUXAM 

21 KV3M$HUMAK 

22 KV30SHUMAH 

23 HV3K$HUMAM 

24 HV3RSHUKA* 

25 HV3P$HUMAM 

26 HUMIGHCV 

27 HV3TSHUMAK 

28 HV30$HUMAM 

29 PL0098 • 

30 HV3H$HUKAH 

31 KV3A$HUKAM 

32 HV3S$HUMAH 

33 HUKXGHAM 

34 HV3Q1H0MAM 

35 A3 60 40 

36 HUMIGHA* 

37 KUMXGHA0 

38 HCMIGHA* 

39 HV3L$HUKAM 

40 HV1A$K0KAK 

41 A32483 

42 HUMIGHAY 

43 HUHIGHCU 

44 HUK2GHBS 

45 HUMIGVHLS 

46 HUMZGKBX 

47 HV1C5HUKAH 

48 H34964 

49 HUMXCHCY 

50 PL0119 



ERVGDLEPGRGIPGKAPKGDSKXIET* 
ERVGDLEPERGIPGKAPKGDSKXIET* 
EQVGGUCPGRGTPGKAPKGOSKKTET ♦ 
EQVGGLQPGKGTSGKASKGDSKXTET * 
EQLGGLQPGRGTPGKBSKGDSKRAET* 
EQLGGLQPGRGTPCKDSKGNSKRAET* 
EQLGGLQPGRGTPGKDSRGNSKRAET* 
EQVGGLQPGRGTPGKDSKGNSKRAET* 
EQVGGLQPGRGTPGKDSKGNAKRAET* 
EQ VGGLQPGRGTPGKD SKGOSRRAET * 
EQVGCLQPGRGTPCXDSKGNSRRAET • 
QQVGGLEPGRCTPGKDSKGBSKRAET* 
EQLGDLQPGRGTPCKASKGNSKRAET* 
EQVGGLQPGRGTTGKDSJCGDSKRAET* 
QQVGGVQPGRGTPGKDSKGNSKRAET* 
QQVGGVQPGRGIPGKDSKGNSKRPET* 
EQVGGVQPGRGIPCKDSKGDSKRPET* 
QQVGGVQPGRGTPGKDSHGOSKRPET* 
QKVGGVQPGFCTPGKDSKGNSKRTZT* 
QEVGGVZPGRGTPGXBSKGBSKRACr* 
EQLGGLQPGRGTPGKDSNGOSKQAZT* 
EQLGGLQPGRGSPGKDTHG0SKEA2T* 
AOLGCLQPGRGTPCKDSNGDSKOAZS* 
EQLGGLQPGRGTPGKV3QG0SK0A2T* 
: EQVGGLQPGRGTPGKVSQGDSKBP2T* 
: EQLGGLQPERCTPCmKGMSKRAET* 
: EQVGOLQPGRGBPGKDSKGKAKRV ET* 
; EQVCOLQPGFQIPGKDSKGKAQRPBT* 
: QQVOGVQPGRGTLCIDSKGKSKRAET* 
:QZV00A2PGRGSPGKASKGBSKRAET* 
: QQVCGLKPCRCSPGroSKGKAQRT ZT* 
: OQVGGLKPCRGTPGJaiSlfOOaJCTPtT* 
sBQUaOL QP GIBTai tt DSlCaiSKRAgr* 
: EOVOALOKSfiTPCXDSQADSKBAZT* 

: BQLCOtOPCWTPCK VfSSS! 

: EQVGAFQPGRGH5GKA3KGD3KRPDT* 
: EQVC»rQPGKCIISGKA5KC W«POT* 
: BQVGAfQPCattaiSCKASKOOSIfMOT* 
. QQVCGVOAGRAHPGKDSRGISKRTET* 
•QQVAEVKPCKOTPGQQKQCBSTOSET* 
: QQyABVKPGKCTPGQQKQCTSTRSBT* 
tQQVAKyW^TTCQQTOGWAMK* 

: OOVAKVKPOCCTPQMK^^^ 
:QOVAfVltlKaaSTPOQTO^»^ 
: QQy AKVKPGKGTPGQQUQGWWSOT* 

: WABVKPCRCSPCrPSQGKSIKAST^ 



(SEQ ID NO 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 
(SEQ ID NO: 



419) 
420) 
421) 
422) 
423) 
424) 
425) 
426) 
427) 
428) 
429) 
430) 
431) 
432) 
433) 
434) 
435) 
436) 
437) 
438) 
439) 
440) 
441) 
442) 
443) 
444) 
445) 
446) 
447) 
448) 
444) 
450) 
451) 
452) 
453) 
454) 
455) 
456) 
457) 
458) 
459) 
460) 
461) 
462) 
463) 
464) 
465) 
466) 
467) 
468) 
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51 KVIFSHUMAH 

52 034964 

53 HV1DSHUKAH 

54 HVi£$HUHA* 
53 JL0047 

56 HUMIGHBM 

57 E34964 

58 HUMIGHCW 

59 HV2F$HUHAM 

60 HV2ISHUMAN 

61 HV2G$HUMWf 

62 MS3FABH 

63 PS0091 

64 HUMIGHOA 

65 A26S55 

66 KV2E$HUMAM 

67 HV2D$HUK*H 

68 A36005 

69 HV2HSHUMAM 

70 HV2A$HUMAH 

71 HV2C$KUMAH 

72 HV2B$HUKAK 

73 JL0049 



QQVAEVKPGRGDPGRPRQASSTISAT* 
EQVABVPOGKGRPGKSLQGKSLKAST* 
QQMAEVKPGRGTPGXPGWPSFFSET* 
QWAEVKPGRGTPGRYIWEPSFFKEG* 
QQQAGLKPSSGSPGKPSKSTSKTAAT* 

qSpglkpssgspgkpskstsktaat* 

QQQPGLKPSSGSPGKPSKSTSNTAAT* 

OQQPCLKPSSGSAGKPSKSTSKTAAT* 
RQQPGLKPSSGPPGKPSRGTSRSAAT* 

oSaglkpssgspgrtskstsktaat* 
^SpIsgtpgrtprstsktaat* 

XQEPGLRPSSGSPGRTPRSTSKTAAT* 

asassssss: 
gsksssssgs 

qStoalkpktgspgktsotoskkpw* 



(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 
(SEQ 



ID NO: 
ID NO: 



ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 
ID NO: 



469) 
470) 
471) 
472) 
473) 
474) 
475) 
476) 
477) 
478) 
479) 
480) 
481) 
482) 
483) 
484) 
485) 
486) 
487) 
488) 
489) 
490) 
491) 



EXAMPLE 2 

DETAILED DESCRIPTION OF METHOD FOR CONSTRUCTING THRFF-DIMENSIONAL MODEL OF AN- 
TIBODY VARIABLE REGION 

Tha references cited in the text below are listed at the end of this Example. 

nlbTof^ or the rules by which combining site topography is governed. The di^rf 

^^iS^im has now reached the point where variable regions of antibod.es can be modelled to an 

moleclr ^nition. To understand the antibody-antigen interaction in atomic deta I requ.res kno^edge of 

re^dTnsional structure of antibodies and of their antigen complexes. 

has come from x-ray crystallographic studies (see Davies et al. for review (Dav.es et al. f 1988)). 

™i2£l Ti^d/combining sites was f irst attempted by Padlan & Davies (Padlan et al. 1976 
a tJmewJenv^ 

,aP Thie^s2lly knowledge-based procedures arc best exemplified for antibodies by the work of Chothia 
*, ?, h l7^ So in 1986 extended and modified the MOP procedure by introducing the con- 
ipfof^ 

sEres which drffer in having residues at specified positions that, through pack.ng hydrogen bonding or 
le aSrassume unusual values of the torsion angels *. y and «,, determine the prease CDR conformabon 
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10 



15 



20 



25 



/rhnthi* «t *i 198SH Similar knowledge-based methods have been proposed for predicting loop conforma- 
(Chothia et al et alif , 9 89). These methods rely on the crystallography 

chain conformations. 
35 The Framework Region 

Antibody framework regions consist of conserved ^strands that form the ^barrel stru^rech 

in the parent sidechain. 
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15 
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The Combining Site 

The procedure for predicting the structure of combining sites combines a database ^search with a confor- 
mational search procedure. The architecture of the program suite to perform th,s task is outl ned «RjT. 

Tne daibase search utilizes distance constraints for each of the six CDR loops determined from known 
-J^M^TrtaM constraints were determined by calculating Ca-Ca distances within known loops 
antibody ■* rH ^J^JTr (the mean ± 3 5 standard deviation unite). A database containing all the 

structed using the conformational search program CONGEN (Bruccolen and Karplus, 1987 . For oops of sk 
Jseven Sues the structure database appears to saturate the conformational space ava.lable to he back- 
£Z5Zm7£ sidechains are built by conformational search. Loops shorter than six residues are 
S! iSSEEn* search alone since this is computationally feasible and the number of .oops selected 

oth« i^os SsenL If the loops are built consecutively, small errors can accumulate leading to a poor result 

oS It^XSSS^ « - a,uated using a so,vent mod ? ie i poten "ISiS; 

are built last, in the presence of the longer loops. 

25 Side Chains 

The determination of sidechain positions was previously done using the 

^nXiSnganexpoaeduncha^edatom. withoutsoivent^ent CONGEN .sa.sounab.etosaUirate 
conformaSa^spa^ 

is used for the evaluation of conformations generated by a biased random walk. 

£ = (J^)«-2(-^) 12 ) +K 0 -COS(3o») 

Where the first term is a simple LennanWones potential which evaluates the non-bonded contacts between 
Ine atoms r a glen molecule, the second term is a simple torsional term which only applies to C-C bonds 



30 



35 



40 



P-0=? 



is used to evaluate the ee^feeCon. An, move whk* rcsutts 1. . . d~~~ » ~W S 

^ThlTZlna atoms to pass through each other. In reality this function would converge towards in- 
f initw when the distance r between the atoms approaches zero. !„ tor „„i 
Tta waluaS) f sidechain conformations generated is done solely on the basis of energy, for internal 
^ ™ZTsince good van der Waal's interactions are considered to be equal to a good packing of the 
£lt SioSmes more complicated when trying to predict the conformation of surface ire*- 
dSef ?h "lowest van der Waal's interaction is obtained by a combination of sidechain conforma^ ^ch 
mi^S the overlap of atoms, this means that the lowest energy is obtained with extended conformations of 
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JKS^^ESE^ dow^the calculation considerably, hance tha term has baan add ed as 
poZ^ 

by tha residual hydrophobicities. The hydrophobics used are taken from Cornette et al. (Cornatte at al.. 
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15 



20 



25 



30 



it 

f conformation = ^ ' A irBi H izel 

^ing^^^^^ 

dom, and get a complete sampling of the space. 

Predicted Structures of an Antl-hao ten. Antl-peptlde and Two Antl-proteln Antibodies 

In the following section the predicted structures of four different antibody F v regions are presented and 
an TS oo T o h 2 Sy S and^ees,1985), an anti-lysozyme antibody whose Fab structure was determined by 
^SSSSSSS, et al.: 1991) and which was used as a learning exercise during the development 

. D f lTS et al.. 1986). an anti-lysozyme antibody whose uncomplexed F v coordinates were supplied 

bv R Poliak et al. after the model coordinates had been deposited. 
. 36-71 (Rose et al.. 1990). an anti-phenylarsonate antibody whose Fab structure ^^"^jP' 
R Rose et 8 r and whose coordinates were obtained afterthe model coordinates had been deposited 
. 3D6 (Grunow efal *988). an anti-protein (GP41 of HIV) antibody whose Fab structure was earned out 
y D ( ?rJet a?(Cal 1991, and whose coordinates were obtained ^^^SSSSS^ 
been deposited Forthis antibody, the model was generated using the canonical loop method of Choth.a 
^esMChoSa eta... 1989; Chothia et a... 1986) for CDRs L1 . L2. HI and H2 while L3 and H3. which 
cannot be modelled using canonical structures, were constructed using CAMAL 
AllTr mSete were subjected to both restrained and unrestrained energy mimmization using the DI&- 
COVtt7™ rBtymTchno. J ogy) potential wtth 300 cydes of steepest descents, followed by conjugate gra- 

RMS values forf.tt.ng mode, and crysta, struc^ ^me 
wS ^wera between 0 4 and 0.9 A. illustrating the conservation of the core 6-barrel. Usmg all a.ght strands 

^^hobat f te (TaWe 4) give ^ measure'of the accuracy of the model * nan a local ' e 5 S '"^^ e ^ 

fitoveSe oops since they account forthe overall positioning of the loops in the context of the F v struc^re. 
?£ZZ wWc ato lower RMS deviations, are also shown in Table 4. Differences between local and global 
RMS demons at e ZdJSences in V H /V L domain packing and deferences in loop 'take off angles and 

P0Si TaD fe 5 shows the canonical loops selected from modelling 3D6. Backbone structures of tiie modelled 
CDR? supeSZed on^x-my structures after global fitting are shown in Figure 8. General features and 
55 points'of interest for each of the six CDRs are discussed below. 
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Analysis of the CDR Regions 

(as described by Choth.a et al (Choth.a et a \ 1989» and tnen J a ^ ^ 

a set of ab Mto generated loops, by using a torsional clustenng algonthm. 



CDR-L1 



, a nd D1 3 all five low energy conformations were very similar with RMS deviations differing by 



30 served. 
CDR-L2 
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40 



45 



CDR L2 of D1 3 has two adjacent threonines (49, 50) which in the x-ray structure arc .packed I against the 
ing is observed. 



CDR-L3 



50 



55 



> r» o rvi * a nH ^ 71 the oroline at the seventh position in the loop is correctly predicted in the cis 

""Co SSfoop is 7 residues in iength and was bu»t using database loops alone ^^SiA 

for shorter loops it is capable of saturating the available oonformafonal space. 
CDR-H1 

" Using the Kabat and Wu definition of CDR-H1 ^^^ n ^^^!^^ 
tended nature of this stretch of peptide limits its conformabonal flex.b.l.ty and CDR-H1 « generally moo 
accurately (Martin et al.. 1989; Chothia et al.. 1989). 
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InGtoop^andDLS. the PheorTyrsidechalnatthe second positior .in 
against Leu at the penultimate position in HFR1 (see Table 2). 36-71 has a well-placed Asn at this position, 
rather than the more common bulky hydrophobic sidechain. 



10 



15 



CDR-H2 



CDR-H2 of 36-71 is similar in sequence to F19.9 (Strong et .I., 1991). (36-71: YNNPGNGYIA (SEQ ID 
N0 492); F19.9: YINPGKGYLS (SEQ ID NO:493)). While the structurally determ.n.ng residues specif .ed by 
Chothia and Leak (Chothia et al., 1989) are conserved, the backbone conformations are «^™M"-> 
abulge atthe-PGN-Gly,comparedwith36-71,giving the loop a 'kink' in the middle. The model of 36-71 shows 
a 1-4 shift, though the sidechains are still well placed. at , t ^oo 
In Gloop-2, the ail atom RMS deviation is poor (3.00 A) (Jeffrey et al., 1991) when compared with the P2, 
crystel structure, owing to .stations of the Phe at position 3 in the loop and Tyr at, posrtion 1 b, r approximately 
S about the X2 torsion angle. Gloop-2 has been solved in two drfferent crystal forms, P2, andpi (Jeffrey 
et al 1991" Jeffrey, 1989). When compared with the P1 structure, the sidechains are placed almost perfectly 

on surface sidechain placement. Eventhoughsurface sidechains mayshowlowte^ 
low mobHity in the crystal, their mobility in solution may be high. In the Gloop-2 P1 structure the mean side- 
20 clTaiMemperature factor for the F v domain is 13.46 (c = 8.20) while the sidechains of t ese two res dues of 
H2 show mean temperature factors of 5.56 (a = 0.68) for the Phe at pos,t,on 3 and 7.10 (o - 1.73) for the Tyr 
at position 10. 
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CDR-H3 



CDR-H3 is the most variable of the six CDR's with all lengths up to 21 residues being represented in Kabat 
et al (Kabat et al.. 1987). This extreme variability results from V-D-J splicing (Schrf ng et al 1980) and has 
a is been a problem when attempting to model antibodies. Such loops may be divided ,nto short (up , fe ^7 
residues), medium (up to 14 residues) and long (15 or more residues). Using the 
medium CDR-H3'scan be modelled as accurately as other CDR's of similar leng^ 
are more difficult and cannot, at present, be built to the same accuracy, the chain trace is still correct 

hat the longer lo'ops consist of 'pure' loops (i.e.. al, random coil or turn). In crystal *uctures 
of antibodies with medium to long CDR-H3 loops <McPC603 (Rudikoff et ah, 1981): 1 ^aa), KOL 

(Marquartetal., 1980): 17aa; F19.9(Uscombeetal., 1989): 15 aa) the loops consist of a d sordered p-sheet 
extension from the B-barrel core and a 5-8 residue random coil/turn connecting these twostiands. 

To determine the nature of medium to long loops (>8 residues) which satisfy the CDR-H3 constraints^ 
complete search of the Protein Databank for loops of length 8-20 residues, was performed using the mter-Ca 
Z Constraints determined from known antibody crystal structures for CDR-H3. The resulting loops were 
then analyzed using the DSSP (Kabsch and Sander, 1983) program, which is able to assign secondary struc- 

LreTpo^ptidestructurea. The ^-««^-^ te ^^ h ^^2^5; 
it was observed that for loops longer than 12 residues the amount of secondary structure , within each of he 
clashes described in DSSP was constant. The number of loops selected is also constant (ePProx-mately 1 50 
foo5) for ioops longer than 12 residues. A closer inspection of each of the length ensembles shows indeed 

that the loops are the same between the groups. 

This analysis shows that, like the long CDR-H3 crystal structures, the selected fragments cons*! of 6- 
strandsconnected by 5-8 resWue loops. For loops above 12- 13 residues in length, the same loops are selected, 
btf with extensions to the 6-strands. This is called the "sliding-ladder" effect. In addition, the maximum see 
oarando^ 

8 residues as determined by DSSP. This implies that the conformational spaceof longer loops s not saturated 

in other structures, confidence in the prediction must be correspondingly reduced. 

By how much is the usefulness of the CAMAL algorithm reduced by this observation ? 
The frequency of occurrence of drfferent CDR-H3 lengths in antibody sequences described by Kabat et 
al (Kabat e?al., 1 987) was analyzed. Figure 1 0 shows that more than 85% of H3 loops have lengths between 
55 4 and 14 residues which can be modelled accurately by the CAMAL algorithm. ,„„ Q „ ai , ah , e 

CDR-H3 of D1 .3 is of average length (8 re^^^^ 
antibody structures. The crystal structure coordinate set showed an RMS of 1.9 A compared with the modeL 
The 36-71 loop is 12 residues long. The conformation is correctly predicted as a short loop connecting an 
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The 3?6 H3 K s 17 residues .eng. Whi.e KOL (Marguart et a... 1980) has the same lengt , I t h* , «J 
one residue in common with 3D6 and only one conservative mutation. There is thus no reason to ibel«ve that 
the conformations would be s Mte The final predicted conformation of 3D6 • an •«^^£ | in | £ 
crystal structure. The difference between the predicted and the crystal structure of 3D6-H3 is due to a twist 
SS? intinendedMheetlooptsee Figures 

and uncomplexed antibodies by Wilson et al. (Wilson and others). Th.s suggests that long CDR-H3 loops may 
be flexible and actively involved in antigen binding. 

The Complete Variable Region 

Prediction of the strand positions and V L -V H orientation in the framework B-barrel was exact for all of the 
four antibodies. The backbone (N.Ca.C) RMS deviations from the crystal structures were between M and 
0.86 A, despitethefactthaUnal. cases the V L and V H regions of a particular mode were *m^MM 
antibody structures. This suggests that this method will do well in procedures such as humanizabon Gorman 
STASIS 'correctSmework positioning is important. The backbones of all sbc CDRs.n all four an- 
1 ies are essentially correctly predicted, as shown in Figure 8. There are two »«^P^?*"^ 
these predictions First, the position of each CDR on its framework barrel is correct. Thus, CDR-framework 
£Ltt££? be ^M«E monitored. The only deviation from the x-ray structure is CD^* -£* 
3D6 which has been previously discussed. Second, the all atom RMS deviation between models and x-ray 
sfrucTres is dominated by sidechain positions. In most instances this deviation is due to a small number of 
££S S22S -P-ed sidechains (for example, in D1.3the only sidechains which are mco^ 
dieted are , Tyr 9 of L1 , Trp 4 of L3, Tyr 2 of H1 and Tyr 4 of H3). Since each CDR is constructed ,n the absence 

This effect has also been observed by Lee et al. (Lee and Levitt, 1991). 

Conclusion 

For antibodies havingCDR HSregions of 
to an accuracy approaching that of medium resolution x-ray structures. For anbbod.es wrth longer H3 loops 
The cSl 3gorithm is likdy to need an additional procedure in which molecular dynamics simulations are 

a,S ° T rrnonSl approach of Chothia et al. appears to work well (at least in modelling backbones) where it 
may be applied and may be used successfully in combination with the CAMAL procedure. 

"one important observation that has emerged from these studies is that 
conformations. In particular, this seems likely for CDR-L1 and, to a lesser extent, CDR-L3 «dkwK»£ 
H3t A simple combinatorial calculation shows that, if each of these three loops can exist ,n three ^separate 
conformations, a given combining site can have 3* = 27 different topographies. Clearly, th.s would explam the 
origins of cross reactivity and would allow for induced fit of antigens. 
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Resolution 


R-factor 
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36-71 
3D6 


2.80 

1.90 
2.70 


21.2 

20-9 
17.7 


"REI HyHEL-5 
REI NEW 
Gloop2 NEW 
REI KOL 
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Loo p Canonical Sequence SEQ ID NO 

Ti HyHEL-10 RASQS I S RWL A 518 

(3D6) RASQS IGNNLH 497 

L2 REl EASNDLA 519 

(3D6) K A S S L E S 501 

Hi MCPC603 DFYME 520 

(3D6) DYAMH 509 

H2 KOL I I WD DG S DQ 521 

(3D6) I SWDS S S I G 513 

Table 5: Canonical loops selected for the model of 3D6(taken from Chothia tt al (1989) ). 



Residue Number 
REI Sequence 

HyHEL-10 Sequence 
±1* 



>4 

Q 

-/U8 

R 
-/108 



25 
A 

-103/157 
A 

-85/135 



26 
S 

-96/7 
S 

-88/64 
32 



27 
Q 

.158/142 
Q 

172/160 



REl 



Residue Number 30* 31 • 

Sequence I K V 

fi/i, T9/-77 -146/21 -104/89 

HyHEL-10 Sequence G N N 

4/0 -63/107 85/-15 -105/72 



33 
L 

-143/133 
L 

-129/118 



28* 
S 

-40/108 
S 

-64/-38 



32 
N 

-144/- 
H 

-126/- 



29* 
I 

-112/9 
I 

9/63 



SEQ ID NO: 522 
SEQ ID NO: 518 



T*Me 6- Backbone 6 and* angles of residues in CDR-L1 from HyHEL-10 and REI classified in the 
« 1^!^^ S!^ ct al ( 1989). The residues exhibiting a peptide flip are Seated 

by a * 
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SEQUENCE LISTING 

GENERAL INFORMATION 

(i) APPLICANT: PEDERSEN, Jan T. 

SEARLE, Stephen M.J. 
REES, Anthony R. 

ROGUSKA , Michael A. 
GUILD, Braydon C. 



20 



(ii) TITLE OF INVENTION: SURFACE RESIDUE VENEERING OF RODENT 
ANTIBODIES 

(iii) NUMBER OF SEQUENCES: 522 

tiv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Sughrue, Mion, Zinn, Macpeak & Seas 

(B) STREET: 2100 Pensylvania Avenue, N.W. 

(C) CITY: Washington 

(D) STATE: D.C. 

25 (E) COUNTRY: United States 

(F) ZIP: 20037-3202 



30 



35 



(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: HP 9000/700 Workstation 

(C) OPERATING SYSTEM: UNIX 

(D) SOFTWARE: In house 

fvi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 07/942,245 

(B) FILING DATE: 09-SEP-1992 

(C) CLASSIFICATION: 



fix) TELECOMMUNICATION INFORMATION: 
(A) TELEPHONE: (202) 293-7060 
40 (B) TELEFAX: (202) 293-7860 

(C) TELEX: 6491103 

(1) INFORMATION FOR SEQ ID NO:l 

45 (i) SEQUENCE CHARACTERISTICS: 

- (A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
50 v ' 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leujly 
1 5 10 

55 
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50 



Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu lie Ser Gly Tyr 
20 25 30 



Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr lie Lys Arg Leu He 
35 40 45 



Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Lys Arg Phe Ser Gly 
50 55 60 

Arg Arg Ser Gly Ser Asp Tyr Ser Leu Thr He Ser Ser Leu Glu Ser 
65 " 70 75 80 

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Leu Ser Tyr Pro Leu 
85 90 95 



Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 105 

(2) INFORMATION FOR SEQ ID NO: 2 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

30 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 



Asp He Gin Met Thr Gin Ser Pro Ala ser Leu Ser Ala Ser Val Gly 
15 10 15 

Glu Thr Val Thr He Thr Cys Arg Ala Ser Gly Asn He His Asn Tyr 
20 25 30 

Leu AlaJTrp Tyr Gin Gin Lys Gin Gly Lys Ser Pro Gin Leu Leu Val 
35 40 45 



Tyr Tyr Thr Thr Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 
45 50 55 60 

Ser Glv Ser Gly Thr Gin Tyr Ser Leu Lys He Asn Ser Leu Gin Pro 

65 70 75 80 



Glu Asp Phe Gly Ser Tyr Tyr Cys Gin His Phe Trp Ser Thr Pro Arg 
85 90 95 



55 



35 



10 



15 



30 
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Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg Arg 
100 105 

(3) INFORMATION FOR SEQ ID NO: 3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Asp lie Val Leu Thr Gin Ser Pro Ala He Met Ser Ala Ser Pro Gly 
15 10 15 



20 Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Asn Tyr Met 
20 25 30 

Tyr Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Arg Trp He Tyr 
35 40 45 

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Val Arg Phe Ser Gly Ser 
50 55 60 

Gly Ser Gly Thr Ser Tyr Ser Leu Thr He Ser Ser Met Glu Thr Glu 
65 70 75 80 

Asp Ala Ala Glu Tyr Tyr Cys Gin Gin Trp Gly Arg Asn Pro Thr Phe 
* 85 90 95 

Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 1° 5 

40 (4) INFORMATION FOR SEQ ID NO: 4 

Xi) "SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

45 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

so Asp He Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
1 5 10 



55 
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Asn Ser Val Ser Leu Ser cys Arg Ala Ser Gin Ser He Gly Asn Asn 
20 25 30 

Leu His Trp Tyr Gin Gin Lys Ser His Glu Ser Pro Arg Leu Leu He 
35 40 45 

Lys Tyr Ala Ser Gin Ser He Ser Gly He Pro Ser Arg Phe Ser Gly 
50 55 «0 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Ser lie Asn Ser Val Glu Thr 
65 70 75 

Glu Asp Phe Gly Met Tyr Phe Cys Gin Gin Ser Asn Ser Trp Pro Tyr 

QC 90 *° 



Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 

(5) INFORMATION FOR SEQ ID NO: 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 108 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Glu lie Val Leu Thr Gin Ser Pro Ala He Thr Ala Ala Ser Leu Gly 
x 5 10 

Gin Lys Val Thr lie Thr Cys Ser Ala Ser Ser Ser Val Ser Ser Leu 
20 25 



His Trp Tyr Gin Gin Lys Ser Gly Thr Ser Pro Lys Pro Trp He Tyr 
- 35 40 

Glu lie ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 



50 



55 



Gly ser Gly Thr Ser Tyr ser Leu Thr He Asn Thr Met Glu Ala Glu 

Asp Ala Ala He Tyr Tyr cys Gin Gin Trp Thr Tyr Pro Leu Ile^hr 
85 * u 
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Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala 
100 103 

(6) INFORMATION FOR SEQ ID NO: 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 6: 
G lu ser val Leu Thr Gin Pro Pro Ser Ala Q Ser Gly Thr Pro Glyjln 



1 5 



val Thr lie Ser Cys Thr Gly Thr Ser Ser Asn lie Glyjer He 

n« rm Leu Pro Gly Met Ala Pro Lys Leu Leu 
Thr Val Asn Trp Tyr Gin Gin LeuPro uxy ^ 

35 

* « Kim Met Arg Pro Ser Gly Val Pro Thr Arg Phe Ser 
lie Tyr Arg Asp Ala Met Arg i 6Q 

50 M 
«, s« Lys s« «T Thr Ser 1. s.r >. U. XL S.r =ly Leu Glu 
«. xap Glu ser A«p Tyr Tyr cy. »u« Trp » ser ser »p 

85 

» ser Tyr V.l Ph. G!» Thr G!» ThrWs v., Thr v., «„ 

(7) INFORMATION FOR SEQ ID NO: 7 

(i) SEQUENCE CHARACTERISTICS: 

1 (A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

o .T.« ser Val Ser Ala Gly 
ASP lie Val Met Thr Gin Ser Pro Ser Ser Leu Ser 



l 5 
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Glu Arg Val Thr Met Ser cys Lys Ser Ser Gin Ser Leu Leu Asn Ser 
20 25 30 

Gly Asn Gin Lys Asn Phe Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 45 

Pro Pro Lys Leu Leu He Tyr Gly Ala Ser Thr Arg Glu Ser Gly Val 
50 55 60 

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 75 80 

He Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Asn 
85 90 95 

Asp His Ser Tyr Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu He 
100 105 110 



Lys Arg Ala 
115 

(8) INFORMATION FOR SEQ ID NO: 8 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 103 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:8: 

Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly Gln^Arg 
! 5 10 

val Thr. lie Ser Cys Thr Gly Ser Ser ser Asn He Gly Ala Gly Asn 
20 25 

His val Lys Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu Leu 



35 



40 



lie Phe His Asn Asn Ala Arg Phe Ser val Ser Lys Ser Gly Ser Ser 

50 55 

Ala Thr Leu Ala He Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tyr 



65 



70 
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Tvr Cys Gin Ser Tyr Asp Arg Ser Leu Arg Val Phe Gly Gly Gly Thr 
85 90 95 

Lys Leu Thr Val Leu Arg Gin 
100 

(9) INFORMATION FOR SEQ ID NO: 9 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Asp Val Val Met Thr Gin Thr Pro Leu Ser Leu Pro val Ser Leu Gly 
I 5 10 I 5 

Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu Val His Ser 
20 25 30 

Gin Gly Asn Thr Tyr Leu Arg Trp Tyr Leu Gin Lys Pro Gly Gin Ser 

40 45 



35 



Pro Lys Val Leu He Tyr Lys Val Ser Asn Arg Phe ser Gly val Pro 
50 55 60 

Asn Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 

ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Phe cys Ser Gin Ser 
85 90 

Thr His Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
- ' 100 105 



Arg Ala 



(10) INFORMATION FOR SEQ ID NO: 10 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Asp lie Gin Met Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1 5 10 I 5 

Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp He Ser Asn Tyr 
20 25 30 

Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val Lys Leu Leu Val 
35 40 45 

Tvr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu His 
65 ~ 70 75 80 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Ser Thr Thr Pro Arg 
85 90 9 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Arg 
100 105 

(11) INFORMATION FOR SEQ ID NO: 11 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 11: 
Asp He Gin Met Thr Gin He Pro Ser Ser Leu Ser Ala Ser Leu^Gly 



1 



5 1° 



Asp Arg Val Ser He Ser Cys Arg Ala Ser Gin Asp He AsnAsn Phe 

20 25 



Trp Tyr Gin Gin Lys Pro Asp Gly Thr He Lys Leu Leu He 
35 40 4S 



Tyr Phe Thr Ser Arg Ser Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 
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Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser Asn Leu Glu Gin 
$5 70 75 30 

Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn Ala Leu Pro Arg 
85 9° 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala 
100 105 

(12) INFORMATION FOR SEQ ID NO: 12 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 : 

Asp He Gin Met Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 
1 5 10 1D 

Asp Arg val Thr He Thr Cys Arg Ala Ser Gin Ser He Ser Arg Trp 
20 25 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Val Pro Lys ^Leu Leu He 
35 40 45 

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 

- 55 



50 



ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 

Asp Asp Phe Ala Thr Tyr Tyr cys Gin Gln^Tyr Asn Ser Tyr Ser^Phe 



85 



Gly Pro Gly Thr Lys Val Asp He Lys Arg Thr 
100 105 

(13) INFORMATION FOR SEQ ID NO: 13 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Gin val Gin Leu Gin Gin Ser Gly Thr Glu Leu Ala Arg Pro Gly Ala 
1 5 10 15 

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Phe 
20 25 

Gly lie Thr Trp Val Lys Gin Arg Thr Gly Gin Gly Leu Glu Trp lie 
35 40 45 

Gly Glu lie Phe Pro Gly Asn Ser Lys Thr Tyr Tyr -Ala Glu Arg Phe 
50 55 

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Thr Thr Ala Tyr 

Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 

Ala Arg Glu He Arg Tyr Trp Gly 
100 

(14) INFORMATION FOR SEQ ID NO: 14 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
Gin Val Gin Leu Lys Glu Ser Gly Pro Gly Leu Val Ala Pro Serein 
1 5 

Ser Leu Ser lie Thr Cys Thr Val Ser Gly Phe Ser Leu Thr^ly Tyr 
20 25 

Gly Val Asn Trp Val Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu 
35 40 

Gly Met lie Trp Gly Asp Gly Asn Thr Asp Tyr Asn Ser Ala Leu Lys 
50 55 
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Ser Arg Leu Ser He Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu 



65 70 
Lys Met Asn Ser Leu His Thr Asp Asp Thr Ala Arg Tyr Tyr cys Ala 

85 90 



< n Arg Glu Arg Asp Tyr Arg Leu Asp Tyr Trp Gly 
10 100 105 

(15) INFORMATION FOR SEQ ID NO: 15 

(i) SEQUENCE CHARACTERISTICS: 
15 (A) LENGTH: 106 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys Pro Gly Alajer 
1 5 



35 



45 



Val Lys lie Ser Cys Lys Ala Ser Gly Tyr Thr Phe Ser Asp^ Trp 
20 25 

lie Glu Trp val Lys Gin Arg Pro Gly His Gly Leu Glu Trp He Gly 
35 40 

Glu lie Leu Pro Gly Ser Gly Ser Thr Asn Tyr His Glu Arg Phe Lys 



50 



55 



Gly L ys Ala Thr Phe Thr Ala Asp Thr Ser Ser Ser Thr Ala Tyr Met 

65 70 
Gin Leu Asn Ser Leu Thr Ser Glu Asp Ser Gly Val Tyr Tyr Cy % Leu 



40 M " ~" " 3 5 90 



His Gly Asn Tyr Asp Phe Asp Gly Trp Gly 
100 105 



(16) INFORMATION FOR SEQ ID NO: 16 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 104 amino acids 

(B) TYPE: amino acid 
50 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



55 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Asp Val Gin Leu Gin Glu Ser Gly Pro Ser Leu Val Lys Pro Ser Gin 
1 5 10 15 

Thr Leu Ser Leu Thr Cys Ser Val Thr Gly Asp Ser He Thr Ser Asp 
20 25 30 

Tyr Trp Ser Trp He Arg Lys Phe Pro Gly Asn Arg Leu Glu Tyr Met 
35 40 45 

Gly Tyr Val Ser Tyr Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu Lys 
50 55 60 

Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin Tyr Tyr Leu 
65 70 75 80 

Asp Leu Asn Ser Val Thr Thr Glu Asp Thr Ala Thr Tyr Tyr Cys Ala 
85 90 " 

Asn Trp Asp Gly Asp Tyr Trp Gly 
100 

(17) INFORMATION FOR SEQ ID NO: 17 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Glu Val Lys Leu Leu Glu Ser Gly Gly Gly Leu Val Gin Pro Gly^Gly 
1 5 10 

ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Asp Phe s«r Lys Tyr 



20 



Trp Met Ser Trp Val Arg Gin AlaPro Gly Lys Gly Leu Glu Trp He 



Gly Glu lie His Pro Asp Ser Gly Thr lie Asn Tyr Thr Pro Ser Leu 
50 55 60 
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Lys Asp Lys Phe He He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Ser Lys Val Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys 
85 90 95 

Ala Arg Leu His Tyr Tyr Gly Tyr Asn Ala Tyr Trp Gly 
100 105 

(18) INFORMATION FOR SEQ ID NO: 18 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Glu Val Gin Leu Val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe He Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65 7 0 75 

Leu Gin Met Asp Ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe Cys 
85 90 95 

Ala Arg Asp Gly Gly His Gly Phe Cys Ser Ser Ala Ser Cys Phe Gly 
100 105 11° 

Pro Asp Tyr Trp Gly 
115 



(19) INFORMATION FOR SEQ ID NO: 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
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(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Ser Asp Phe 
20 25 30 

Tyr Met Glu Trp Val Arg Gin Pro Pro Gly Lys Arg Leu Glu Trp He 
35 40 45 



Ala Ala Ser Arg Asn Lys Gly Asn Lys Tyr Thr Thr Glu Tyr Ser Ala 

20 50 " 55 60 

Ser Val Lys Gly Arg Phe He Val Ser Arg Asp Thr Ser Gin Ser He 
65 70 75 80 

Leu Tyr Leu Gin Met Asn Ala Leu Arg Ala Glu Asp Thr Ala He Tyr 
85 90 95 



30 Tyr Cys Ala* Arg Asn Tyr Tyr Gly Ser Thr Trp Tyr Phe Asp Val Trp 
100 105 HO 



Gly 

35 

(20) INFORMATION FOR SEQ ID NO: 20 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 
40 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Val Gin Leu Glu Gin Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr 
1 5 10 15 

so Leu Ser Leu Thr Cys Thr Val Ser Gly Thr Ser Phe Asp Asp Tyr Tyr 

20 25 30 



55 
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Ser Thr Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Tip lie Gly 
35 40 45 

Tyr Val Phe Tyr His Gly Thr Ser Asp Thr Asp Thr Pro Leu Arg Ser 
50 55 60 

Arg Val Thr Met Leu Val Asn Thr Ser Lys Asn Gin Phe Ser Leu Arg 
65 70 75 80 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
85 90 95 

Asn Leu He Ala Gly Cys He Asp Val Trp Gly 
100 105 

(21) INFORMATION FOR SEQ ID NO: 21 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Glu Val Lys Leu Asp Glu Thr Gly Gly Gly Leu Val Gin Pro Gly Arg 
1 5 10 

Pro Met Lys Leu Ser cys Val Ala Ser Gly Phe Thr Phe Ser Asp Tyr 
20 25 30 

Trp Met Asn Trp Val Arg Gin Ser Pro Glu Lys Gly ^ Glu Trp Val 

35 40 45 

Ala Gin lie Arg Asn Lys Pro Tyr Asn Tyr Glu Thr Tyr Tyr Ser Asp 
50~ " 55 6° 

Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asp Ser Lys Ser Ser 

65 70 75 

Val Tyr Leu Gin Met Asn Asn Leu Arg Val^lu Asp Met Gly IleTyr 



85 



Tyr Cys Thr Gly Ser Tyr Tyr Gly Met Asp Tyr Trp Gly 
100 l° 5 

(22) INFORMATION FOR SEQ ID NO: 22 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 115 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Gin Val Gin Leu Lys Glu Ser Gly Ala Glu Leu val Ala Ala Ser Ser 
X 5 10 15 

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
20 25 30 

Gly Val Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 « 

Gly Tyr He' Asn Pro Gly Lys Gly Tyr Leu Ser Tyr Asn Glu Lys Phe 
50 55 60 

Lys Gly Lys Thr Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr 

65 70 75 80 

Met Gin Leu Arg ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 9:> 

Ala Arg Ser Phe Tyr Gly Gly Ser Asp Leu Ala Val Tyr Tyr Phe Asp 
100 105 



Ser Trp Gly 
115 

(23) INFORMATION FOR SEQ ID NO: 23 

(i) SEQUENCE CHARACTERISTICS: 

• * (A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Glu val Gin Leu Gin Gin Ser Gly Val Glu Leu Val Arg Ala Glyjer 
1 5 10 
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Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn 
5 20 " 25 30 

Gly He Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 

10 

Gly Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala Tyr Asn Glu Lys Phe 
50 55 60 

« Lvs Glv Lys Thr Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Phe Cys 
85 90 95 

20 

Ala Arg Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr Trp Gly 
100 105 no 

25 (24) INFORMATION FOR SEQ ID NO: 24 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

35 Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
l 5 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asn Asp Tyr 

40 20 25 30 

Ala Met'His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 



30 



45 



50 



55 



Ser Gly He Ser Trp Asp Ser Ser Ser He Gly Tyr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 ttU 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Met Ala Leu Tyr Tyr cys 
85 90 95 
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Val Lys Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr Val Ala 
100 105 110 

Phe Asp He Trp Gly 
115 

(25) INFORMATION FOR SEQ ID NO: 25 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 
1 5 10 15 

Asp Gin Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
r 20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met lie 

65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 " 

Ser His Val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
* " 100 1° 5 110 

(26) INFORMATION FOR SEQ ID NO: 26 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
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Gin Ser Val Leu Thr Gin Pro Pro Ser Ala Ser Gly Thr Pro Gly Gin 
15 10 15 



Arg Val Thr lie Ser Cys Ser Gly Thr Ser Ser Asn lie Gly Ser Ser 
20 25 30 



Thr Val Asn Trp Tyr Gin Gin Leu Pro Gly Met Ala Pro Lys Leu Leu 
35 40 45 

lie Tyr Arg Asp Ala Met Arg Pro Ser Gly Val Pro Asp Arg Phe Ser 
50 55 60 

Gly Ser Lys Ser Gly Ala Ser Ala Ser Leu Ala He Gly Gly Leu Gin 
65 70 75 80 

Ser Glu Asp Glu Thr Asp Tyr Tyr Cys Ala Ala Trp Asp Val Ser Leu 
85 90 95 

Asn Ala Tyr Val Phe Gly Thr Gly Thr Lys Val Thr Val Leu 
100 105 HO 

(27) INFORMATION FOR SEQ ID NO: 27 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Gin Val Leu Met Thr Gin Thr Pro Ser Ser Leu Pro Val Thr Leu Gly 
15 10 15 

Gin Gin Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
~ ' 20 25 30 

Aso Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Phe Thr Leu Ala lie 
65 70 75 80 
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10 



15 



20 



25 



30 



40 



45 



50 



55 



Ser Arg Val Glu Ala Glu Asp Glu Gly Val Tyr Tyr Cys Phe GlnGly 

Ser His val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu lie 
100 105 

(28) INFORMATION FOR SEQ ID NO: 28 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

ASP val val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu^ly 
5 



1 



Gin Pro Ala Ser He Ser Cys Arg Ser Ser Gin Ser Leu v*l Tyr Ser 
20 25 

asp Gly Asn Thr Tyr Leu Asn Trp Phe Gin Gin Arg Pro Gly Gin Ser 

35 

Pro Arg Arg Leu He Tyr Lys Val Ser Asn Arg Asp Ser Gly Val Pro 
50 " 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 

sir Arg Val Glu Ala Glu Asp Val Gly Val-Tyr Tyr Cys Met Gln^ly 
85 

Thr His TrE Ser Trp Thr «. «, Thr L». v.! mjl. «> 

100 



(29) INFORMATION FOR SEQ ID NO: 29 

Ml SEQUENCE CHARACTERISTICS: 

( (A) LENGTH: 111 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
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Asp Val Leu Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 
1 5 10 15 

Gin Pro Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 
20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Gin Gin Arg Pro Gly Gin Ser 
35 40 45 

Pro Ara Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 ~ 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 
85 90 9& 

ser His val Pro His Thr Phe Gly Gly Gly Thr Lys Val Glu He 
100 105 1 

(30) INFORMATION FOR SEQ ID NO: 30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Asp lie Val Met <mr Gin Ser Pro Asp Ser Leu Ala Val Ser Leujly 
5 



i 



Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser val Leu Tyr ser 
- - 20 25 

Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 
35 40 " 

Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 



Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 
65 70 7 
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lie Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr Tyr Cys Gin Gin 
85 90 95 

Tyr Asp Thr He Pro Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 HO 

(31) INFORMATION FOR SEQ ID NO: 31 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 111 amino acids 
15 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Asp Val Leu Met Thr Gin Thr Pro Asp Ser Leu Pro val Ser Leu Gly 
15 10 15 



20 



25 



30 



35 



Asp Arq Ala Ser He Ser Cys Arg Ser Ser Gin He He He His Ser 

20 25 30 

Asp Gly Asn Thr Tyr Leu Glu Trp Phe Leu Gin Lys Pro Gly Gin Ser 
35 40 45 

Pro Lys Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
50 55 60 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Met lie 
65 70 75 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gin Gly 

85 ^O 95 

40 

Ser His'val Pro His Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
100 i° 5 110 

^ (32) INFORMATION FOR SEQ ID NO: 32 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



55 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
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Asp Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 



Ser Arg Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 



Gly Met His Trp Val Arg Gin Ala Pro Glu Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr His Ala Asp Thr Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Pro Lys Asn Thr Leu Phe 
65 70 " 75 80 

Leu Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys 
85 90 95 

Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
100 105 110 



Thr Val Thr Val Ser 
115 

(33) INFORMATION FOR SEQ ID NO: 33 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 
Glu Val Gin Leu val Gin Ser Gly Gly Gly Val Val Gin Pro Gly Arg 

1 5 10 15 

Ser Leu Arg Leu Ser Cys Ser Ser Ser Gly Phe lie Phe Ser Ser Tyr 
20 25 30 

Ala Met Tyr Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala He He Trp Asp Asp Gly Ser Asp Gin His Tyr Ala Asp Ser Val 
50 55 60 
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45 
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Lys Gly Arg Phe Thr lie Ser Arg Asn Asp Ser Lys Asn Thr Leu Phe 
65 70 75 

Leu Gin Met Asp ser Leu Arg Pro Glu Asp Thr Gly Val Tyr Phe^Cys 
85 90 

Ala Arg Asp Gly Gly His Gly Phe cys^Ser Ser Ala Ser Cy^Phe Gly 



Pro Asp Tyr Trp Gly Gin Gly Thr Pro Val Thr Val Ser 

15 AA:? 

(34) I NFORMAT I ON FOR SEQ ID NO: 34 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 
20 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
Glu val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Glyte, 



ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe lie Phe Server Phe 
20 25 

Gly Met: His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 

A la Tyr He Ser Ser Asp Gly Phe Thr lie Tyr His Ala Asp Ser Val 
50 55 

Lys Gly.Ar* Phe Thr lie Ser Arg Asp Asp Pro Lys Asn Thr Leu Phe 

2 Gin Met Thr Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr TyrCys 
85 

A la Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gln^ly Thr 

100 105 



Thr Val Thr Val Ser 
115 



(35) INFORMATION FOR SEQ ID NO: 35 



57 



EP 0 592 106 A1 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 120 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val val Gin Pro Gly Arg 
1 5 1° 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Val He Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn ser Lys Asn Thr Leu Tyr 
65 70 75 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 ' 

Ala Arg Asp Arg Lys Asp Trp Gly Trp Ala Leu Phe Asp Tyr Trp Gly 
100 105 

Gin Gly Thr Leu Val Thr Val Ser 
115 I 20 

(36) INFORMATION FOR SEQ ID NO: 36 

(i) SEQUENCE CHARACTERISTICS : 

" (A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly^g 
1 5 
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ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr lie Ser Ser Gly Ser Phe Thr lie Tyr Tyr Ala Asp Ser Val 
50 55 60 



Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 
15 65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 



Ala Arg Met Arg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr 
. 100 1° 5 110 

Leu val Thr Val Ser 
115 

(37) INFORMATION FOR SEQ ID NO: 37 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 15 



Ser Leu Arg; Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 
20 25 30 



Trp Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly ^ Glu Trp Val 

45 £ 35 40 45 



Ala Asn lie Lys Gin Asp Gly Ser Glu Lys Tyr Tyr Val Asp Ser Val 
50 55 *° 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 

ft«5 70 75 
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Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
35 90 « 



Ala Arg 

(38) INFORMATION FOR SEQ ID NO: 38 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 117 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

Glu val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
1 5 10 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe 
20 25 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
35 40 45 

Ala Tyr He Ser Ser Gly Ser Phe Thr lie Tyr His^ Ala Asp Ser Val 



Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Thr Leu Phe 

65 70 75 

Leu Gin Met Wir Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr TyrCys 
85 90 

Ala ArgJtetArg Lys Gly Tyr Ala Met Asp Tyr Trp Gly Gln^ly Thr 

100 1U3 

Thr Val Thr Val Ser 
115 

(39) INFORMATION FOR SEQ ID NO: 39 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



60 



EP 0 592 106 A1 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr 
15 10 15 

(40) INFORMATION FOR SEQ ID NO: 40 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

Lvs Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Asp Tyr Glu Lys Lys 
1 5 10 15 



(41) INFORMATION FOR SEQ ID NO: 41 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 

Lys Thr Ser Leu Arg Pro Gly Lys Gly Ser Ser Glu Tyr Glu Lys Lys 
1 5 10 15 



(42) INFORMATION FOR SEQ ID NO: 42 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(Ii) "MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp His Glu Lys Lys 
1 5 10 I 5 



(4 3) INFORMATION FOR SEQ ID NO: 43 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
x 5 10 15 

(44) INFORMATION FOR SEQ ID NO: 44 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 

Gin Ser Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
X 5 10 I 5 

(45) INFORMATION FOR SEQ ID NO: 45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glu Lys Lys 
15 10 15 

(46) INFORMATION FOR SEQ ID NO: 46 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Pro Glx Lys Lys 
! 5 10 15 

(47) INFORMATION FOR SEQ ID NO: 47 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:47: 

Gin Thr ser Leu Arg Pro Asp Lys Gly Ser ser Asp Pro Glu Lys Thr 
1 5 10 15 

(48) INFORMATION FOR SEQ ID NO: 48 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 

Gin Thr Ser Leu Arg Ala Asp Lys Gly Ser Ser Asp Gin Glu Lys Lys 
5 10 iD 



1 



(49) INFORMATION FOR SEQ ID NO: 49 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Lys Ser Asp Ser Glu Lys Lys 
1 5 10 

(50) INFORMATION FOR SEQ ID NO: 50 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Gin Thr Ser Leu Arg Pro Ala Arg Gly Ser Ser Asp Gin Glu Lys Lys 
! 5 10 
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(51) INFORMATION FOR SEQ ID NO: 51 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

Gin Thr Ser Leu Lys Pro Gly Arg Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(52) INFORMATION FOR SEQ ID NO: 52 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 

Gin Thr Ser Leu Arg Pro Gly Arg Gly Ser Ser Asp Thr Glu Lys Lys 
1 5 10 " 



(53) INFORMATION FOR SEQ ID NO: 53 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 




(54) INFORMATION FOR SEQ ID NO: 54 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
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Gin Thr Ser Leu Arg Pro Gly Lys Gly Asp Ser Asp Glu Asp Lys Lys 
15 10 15 

(55) INFORMATION FOR SEQ ID NO: 55 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Glu Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Ala Asp Lys Lys 
1 5 10 15 

(56) INFORMATION FOR SEQ ID NO: 56 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:56: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Lys Lys 
x 5 10 15 

(57) INFORMATION FOR SEQ ID NO: 57 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Glu Lys Lys 
1 5 10 15 

(58) INFORMATION FOR SEQ ID NO: 58 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asx Ala Asx Lys Lys 
15 10 15 

(59) INFORMATION FOR SEQ ID NO: 59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Val Thr Ala Leu Arg Pro Gly Lys Gly Ala Ser Asp Glu Asp Asp Glu 
1 5 10 15 



(60) INFORMATION FOR SEQ ID NO: 60 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

Gin Thr Ser Leu Arg Pro Asp Lys Gly Ser Ser Asp Gin Glu Thr Thr 
1 5 10 15 

(61) INFORMATION FOR SEQ ID NO: 61 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 

Gin Asn Ser Leu Thr Pro Gly Lys Gly Ser Ser Ser Pro Glu Lys Lys 
1 5 10 15 



(62) INFORMATION FOR SEQ ID NO: 62 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 

val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Asp Lys Lys 
! 5 10 15 



(63) INFORMATION FOR SEQ ID NO: 63 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 



(64) INFORMATION FOR SEQ ID NO: 64 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Val Thr Arg Val Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 



(65) INFORMATION FOR SEQ ID NO: 65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 
Leu Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp ser Glu Lys^Lys 
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(66) INFORMATION FOR SEQ ID NO: 66 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

Val Thr Lys Val Arg Pro Gly Lys Gly Asp Ser Asp Ser Glu Gin Lys 
1 5 10 15 

(67) INFORMATION FOR SEQ ID NO: 67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 

Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ala Glu Lys^Lys 
\ 5 

(68) INFORMATION FOR SEQ ID NO: 68 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

Val Thr Lys Val Arg Pro Glu Lys Gly Asp Ser Asp Ser Glu Lys Lys 
! * " 5 10 

(69) INFORMATION FOR SEQ ID NO: 69 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
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Val Thr Lys Val Ser Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

e m 15 



10 15 

(70) INFORMATION FOR SEQ ID NO: 70 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 

Val Thr Lys Val Arg Ser Gly Lys Gly Glu Ser Asp Ala Glu Lys Lys 
5 10 15 



1 



(71) INFORMATION FOR SEQ ID NO: 71 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
25 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

30 ( X i) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 

Val Thr Ser val Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

' 10 I 5 



1 5 



(72) INFORMATION FOR SEQ ID NO: 72 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
40 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 



Val Ser Ser Val LysPro Gly Lys Gly Asp^Ser Asp Ala Glu Lys^Lys 



1 5 



(73) INFORMATION FOR SEQ ID NO: 73 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 

Val Thr Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(74) INFORMATION FOR SEQ ID NO: 74 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: . 

Val ser Ser Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(75) INFORMATION FOR SEQ ID NO: 75 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 

Val Thr ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(76) INFORMATION FOR SEQ ID NO: 76 

(i) SEQUENCE CHARACTERISTICS: 
_ . (A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 76: 

Val Ser Pro Ala Lys Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
X 5 1° 

(77) INFORMATION FOR SEQ ID NO: 77 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE; amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

Val Thr Lys Ala Arg Pro Gly Lys Gly Asp Ser Asp Val Glu Lys Asn 
1 5 10 15 

(78) INFORMATION FOR SEQ ID NO: 78 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:78: 

val Thr Leu He Pro Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
X 5 10 15 

(79) INFORMATION FOR SEQ ID NO: 79 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:79: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
! 5 10 1!> 

(80) INFORMATION FOR SEQ ID NO: 80 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 80: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Asp Lys^Lys 
1 5 10 
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(81) INFORMATION FOR SEQ ID NO: 81 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:81: 
Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Arg Lys 

1 5 1° 1D 

(82) INFORMATION FOR SEQ ID NO: 82 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

val Thr Leu Leu Gin Ala Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 
5 10 



(83) INFORMATION FOR SEQ ID NO: 83 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83: 
val Thr-Leu Leu Gin Pro Gly Glu Gly Asp Ser Asp Ala Glu Lys^Lys 
1 5 

(84) INFORMATION FOR SEQ ID NO: 84 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 84: 
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Leu Thr Leu Leu Gin Pro Gly Asn Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 10 15 

(85) INFORMATION FOR SEQ ID NO: 85 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 

Val Thr Leu Leu Gin Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys lie 

5 10 15 



1 



(86) INFORMATION FOR SEQ ID NO: 86 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 
Val Thr Leu Phe Gin Pro Gly Gin Gly Asp^Ser Asp Pro Glu Lys^Lys 

(87) INFORMATION FOR SEQ ID NO: 87 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 
Val Thr Leu Pro Gin Pro Gly Lys Gly Asp^Ser Asp Ala Glu Lys^Lys 

(88) INFORMATION FOR SEQ ID NO: 88 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 88: 

Val Thr Leu Pro Gin Pro Gly Lys Gly Asp Trp Asp Ala Glu Lys Lys 
1 5 10 15 

(89) INFORMATION FOR SEQ ID NO: 89 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 
Val Thr Phe Leu Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 

s? 10 15 



1 



25 (90) INFORMATION FOR SEQ ID NO: 90 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 
* cm ser Ser Ala Arg Pro Gly Lys Gly Asp Ser Asp Ala Glu Lys Lys 

! 5 1° ^ 

(91) INFORMATION FOR SEQ ID NO: 91 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
~ (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 
val Thr Leu Ser Ser Pro Gly Gin Gly Asp Ser Asp Ala Glu Lys Lys 
1 5 1 

(92) INFORMATION FOR SEQ ID NO: 92 

(i) SEQUENCE CHARACTERISTICS: 



55 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:92: 

Val Thr Thr Ala Lys Pro Glu Lys Gly Asp Ser Asp Val Glu Lys Lys 
5 10 15 



1 



(93) INFORMATION FOR SEQ ID NO:93 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

Val Thr Thr Pro Lys Pro Asp Lys Gly Asp Ser Asp Val Glu Lys Lys 
1 5 10 " 

(94) INFORMATION FOR SEQ ID NO: 94 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 94: 

Val Thr Ala Pro Arg Pro Gly Lys Gly Ala ser ser Ala Glu Lys Lys 
x 5 10 

(95) INFORMATION FOR SEQ ID NO: 95 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 95: 

val Thr Ala Pro Lys Pro Gly Lys Gly Thr Ser Ser Ala Glu Lys Lys 
x 5 10 
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(96) INFORMATION FOR SEQ ID NO: 96 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 

Val Thr Thr Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 



(97) INFORMATION FOR SEQ ID NO: 97 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 97: 

val Ser Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 

1 5 1° 15 



(98) INFORMATION FOR SEQ ID NO:98 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 98: 




(99) INFORMATION FOR SEQ ID NO: 99 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 99: 
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Val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

(100) INFORMATION FOR SEQ ID NO: 100 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: 

Val Thr Ala Pro Lys Pro Asp Lys Gly Val Ser Ser Ala Glu Lys Lys 
5 1° 15 



(101) INFORMATION FOR SEQ ID NO: 101 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 

Val Thr Ala Pro Lys Ser Glu Lys Gly Val Ser Ser Ala Glu Lys Lys 
1 5 10 

(102) INFORMATION FOR SEQ ID NO: 102 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 102: 

Phe Thr Ala Pro Lys Pro Gly Lys Gly Ala Ser Ser Ala Glu Lys^Lys 
1 5 1° 

(103) INFORMATION FOR SEQ ID NO: 103 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 



(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 

Leu Thr Ala Pro Lys Pro Gly Arg Gly Val ser Ser Ala Glu Lys Lys 
i 5 10 15 

(104) INFORMATION FOR SEQ ID NO: 104 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104: 

val Thr Ala Pro Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Arg. 
1 5 10 

(105) INFORMATION FOR SEQ ID NO: 105 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 

val Ser Ala Pro Lys Pro Gly Lys Glu Gly Ser Ser Ala Glu Lys Lys 

5 10 



1 



(106) INFORMATION FOR SEQ ID NO: 106 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

( i i ) MOLECULE TYPE : peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 106: 
val Thr Ala Pro Ly. Fro Arg Lys Gly Ala^Ser Ser Ala Glu Lys^ys 

(107) INFORMATION FOR SEQ ID NO: 107 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn ser Asp Ala Glu Leu Pro 
1 5 10 15 

(108) INFORMATION FOR SEQ ID NO: 108 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 108: 

Val Thr Phe Leu Ser Pro Gly Gin Gly Asn Ser Asp Glu Asp Leu Pro 
1 5 1° " 

(109) INFORMATION FOR SEQ ID NO: 109 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 109: 

val Thr Leu Ser ser Pro Gin Arg Gly Asp ser Asp Ala Glu Lys Lys 
! 5 1° 

(110) INFORMATION FOR SEQ ID NO: 110 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 
val Thr Ala Pro Lys Ser Ser Lys Gly Gly Ser Ser Ala Glu Lys^Lys 
1 5 
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(111) INFORMATION FOR SEQ ID NO: 111 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 

Gin Thr Ser Pro Thr Pro Gly Lys Gly Ser Ser Asp Pro Glu Lys Lys 
5 10 15 



(112) INFORMATION FOR SEQ ID NO: 112 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

Gin lie Ser Leu He Pro Gly Lys Gly Ser Tyr Asp Asp Glu Lys Lys 
1 5 10 15 

(113) INFORMATION FOR SEQ ID NO: 113 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113: 

val Thr-Ala Leu Lys Ser Gly Lys Gly Ala Ser Ser Ala Glu Lys Lys 
1 5 10 15 

45 (114) INFORMATION FOR SEQ ID NO: 114 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
so (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114: 

55 
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Val Thr Ala Leu Lys Ser Asp Lys Gly Ala Ser Ser Gly Glu Lys Lys 
15 10 15 



(115) INFORMATION FOR SEQ ID NO: 115 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Ala Glu Lys Lys 
15 10 15 



(116) INFORMATION FOR SEQ ID NO: 116 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: 

Val Thr Pro Pro Ser Pro Gly Gin Gly Asp Ser Ala Arg Glu Lys Lys 
1 5 " 10 15 



(117) INFORMATION FOR SEQ ID NO: 117 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) JfOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 117: 

val Thr val Arg Lys Pro Gly Lys Gly Asp Ser Ser Asp Glu Lys Lys 
1 5 10 15 



(118) INFORMATION FOR SEQ ID NO: 118 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118: 

Gin Thr Ser Val Arg Leu Gly Gin Gly Ser Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(119) INFORMATION FOR SEQ ID NO: 119 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119: 

Lys Thr Ser Leu Arg Pro Trp Lys Gly Ser Ser Asp Ser Asp Lys Lys 
l 5 10 15 

(120) INFORMATION FOR SEQ ID NO: 120 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 120: 
Gin Thr Asp Val Thr Gin Gly Gin Gly Server Gin Pro Glu Lys^ys 



1 



(121) INFORMATION FOR SEQ ID NO: 121 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121: 
Gin Thr Ala Val Ser Gin Gly Gin Gly Ser Ser Gin Ser Glu Lys^ys 



1 



5 



(122) INFORMATION FOR SEQ ID NO: 122 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 122: 

Leu Thr Ala Pro Arg Thr Asn Arg Gly Ser Ser Asp Ser Glu Lys Lys 
15 10 15 

(123) INFORMATION FOR SEQ ID NO: 123 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 123: 

Val Thr Ala Pro Ser Ser His Arg Gly Ser Ser Asp Thr Glu Lys Lys 
! 5 10 15 

(124) INFORMATION FOR SEQ ID NO: 124 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 124: 

Leu Leu Ser Leu Ser Pro Leu Lys Gly Asp Ser Asp Pro Glu Lys Val 
1 5 10 15 

(125) INFORHATION FOR SEQ ID NO: 125 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125: 

Val Thr Ala Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 5 10 1 
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(126) INFORMATION FOR SEQ ID NO: 126 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126: 

Val Thr lie Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
! 5 10 15 

(127) INFORMATION FOR SEQ ID NO: 127 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 127: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
1 5 10 15 

(128) INFORMATION FOR SEQ ID NO: 128 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 128: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Lys Leu 
x - - 5 10 15 

(129) INFORMATION FOR SEQ ID NO: 129 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 129: 
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Ala Val Ser Pro Thr Pro Asp Thr Gly Val He Lys Thr Glu Lys Leu 
15 10 15 

(130) INFORMATION FOR SEQ ID NO: 130 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 130: 

Ala Val Ser Pro Thr Pro Asp Thr Gly Ala He Lys Thr Glu Pro Ser 
1 5 10 15 

(131) INFORMATION FOR SEQ ID NO: 131 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Lys Leu 
1 5 10 15 

(132) INFORMATION FOR SEQ ID NO: 132 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 132: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Met Arg Leu 
1 5 10 15 

(133) INFORMATION FOR SEQ ID NO: 133 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 133: 

Tvr Leu Pro Pro Thr Pro Gly Leu He Arg Ser Thr Ser Met Lys Leu 
1 5 10 15 

(134) INFORMATION FOR SEQ ID NO: 134 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134: 

Tyr Leu Pro Pro Thr Pro Gly Leu He Arg Ser Thr Ser Val Lys Leu 
1 5 10 15 

(135) INFORMATION FOR SEQ ID NO: 135 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 135: 

Tvr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Glu Lys Leu 
1 5 10 15 

(136) INFORMATION FOR SEQ ID NO: 136 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 136: 

Tyr Leu Pro Pro Thr Pro Gly Val He Arg Ser Thr Ala Gly Lys^Leu 
1 5 10 

(137) INFORMATION FOR SEQ ID NO: 137 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 137: 

Tvr Leu Pro Ala Thr Pro Gly Val Val Arg Ser Ser Ala Gly Met Leu 
1 5 10 15 

(138) INFORMATION FOR SEQ ID NO: 138 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 138: 

Ser Leu Pro Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1 5 10 15 

(139) INFORMATION FOR SEQ ID NO: 139 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 139: 

Ser Leu Pro Pro Ser Pro Gly Lys val Arg Ser Thr Ala Asn Lys Leu 
1 5 1° 1D 

(140) INFORMATION FOR SEQ ID NO: 140 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140: 

Ser Leu Pro Pro Arg Pro Gly Lys val Arg Ser Ser Ser Glu Lys Leu 
! 5 1° 
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(141) INFORMATION FOR SEQ ID NO: 141 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 141: 

Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Asp Lys Leu 
15 10 15 



(142) INFORMATION FOR SEQ ID NO: 142 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 142: 

Ser Leu Pro Pro Arg Pro Gly Arg Val Arg Ser Ser Ser Glu Lys Leu 
! 5 10 15 



(143) INFORMATION FOR SEQ ID NO: 14 3 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143: 




(144) INFORMATION FOR SEQ ID NO: 144 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 144: 
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Ser Leu Pro Pro Arg Pro Gly Lys Val Arg Ser Ser Ser Glu Thr Leu 
! 5 10 15 

(145) INFORMATION FOR SEQ ID NO: 145 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 145: 

Ser Leu Pro Pro Lys Pro Gly Lys He Arg Ser Ser Thr Gly Lys Leu 
1 5 10 15 

(146) INFORMATION FOR SEQ ID NO: 146 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 146: 

ser Leu Pro Pro Lys Pro Gly Arg He Arg ser Ser Thr Gly Lys Leu 
1 5 1° " 

(147) INFORMATION FOR SEQ ID NO: 147 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 147: 

Ser Leu Pro Pro Lys Pro Gly Lys lie Arg Ser Ser Thr Gly Gln^eu 
1 5 1° 

(148) INFORMATION FOR SEQ ID NO: 148 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



89 



EP 0 592 106 A1 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148: 

ser Leu Pro Pro Glu Pro Gly Lys He Arg Ser Ser Thr Gly Arg Leu 
l 5 10 15 

(149) INFORMATION FOR SEQ ID NO: 149 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149: 

Ser Leu Ala Pro Ser Pro Gly Lys He Arg Ser Thr Ala Glu Lys Leu 
1 5 10 

(150) INFORMATION FOR SEQ ID NO: 150 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 150: 

Ser Leu Pro Pro Arg Pro Gly Lys lie Arg Ser Ser Thr Gly Asn Val 

5 10 ■ « 



1 



(151) INFORMATION FOR SEQ ID NO: 151 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151: 

Ser Leu Arg Pro Ser Pro Gly Lys val Arg Ser Thr Ala Glu Lys Leu 
1 5 10 

(152) INFORMATION FOR SEQ ID NO: 152 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 152 : 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Asp Lys Leu 
! 5 10 15 

(153) INFORMATION FOR SEQ ID NO: 153 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153: 

Ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Asn Leu 
1 5 10 15 

(154) INFORMATION FOR SEQ ID NO: 154 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 154: 

ser Leu Arg Pro Ser Pro Gly Lys Val Arg Ser Ala Val Glu Lys Leu 
5 10 x ^ 



1 



(155) INFORMATION FOR SEQ ID NO: 155 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 155: 

Ser Leu Pro Pro Arg Pro Gly Lys Arg Ser Ser Ala Glu Lys Leu 
i 5 1° 
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(156) INFORMATION FOR SEQ ID NO: 156 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 156: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Val Glu Arg Leu 
1 5 10 " 

(157) INFORMATION FOR SEQ ID NO: 157 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 157: 

Ser Leu Ala Pro Ser Pro Asp Lys He Arg Ser Thr Pro Asp Lys Leu 
1 5 10 " 

(158) INFORMATION FOR SEQ ID NO: 158 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 158: 

Ser Leu_Al% Leu Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Lys^Leu 
5 ^ 



1 



(159) INFORMATION FOR SEQ ID NO: 159 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 159: 
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Ser Leu Pro Leu Ser Ala Gly Lys Val Arg Ser Thr Ala Glu Lys Leu 
1 5 " 15 

(160) INFORMATION FOR SEQ ID NO: 160 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 160: 

Ser Leu Ala Pro Ser Pro Gly Lys Val Arg Ser Thr Ala Glu Tyr Leu 

1 , 5 10 " 

(161) INFORMATION FOR SEQ ID NO: 161 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 161: 

Ser Leu Pro Leu Thr Pro Gly Leu He Arg Ser Thr Ala Glu Lys Leu 
I 5 10 X 

(162) INFORMATION FOR SEQ ID NO: 162 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) "SEQUENCE DESCRIPTION: SEQ ID NO: 162 : 
Ser Leu Pro Leu Thr Pro Arg Val lie Arg Ser Thr Ala Glu Lys Leu 
1 5 10 

(163) INFORMATION FOR SEQ ID NO: 163 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 163: 

Phe Leu His Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 10 15 

(164) INFORMATION FOR SEQ ID NO: 164 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 164: 

Phe Leu Leu Pro Thr Pro Gly Thr Asp Ser Ser Ser Thr Glu Arg Leu 
! 5 10 15 

(165) INFORMATION FOR SEQ ID NO: 165 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 165: 

Phe Leu His Pro Thr Arg Val Thr Asp Ser Ser Ser Thr Glu Lys Leu 
1 5 10 15 

(166) INFORMATION FOR SEQ ID NO: 166 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
- - (B) TYPE: amino acid 
(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 

Leu Leu Pro Pro Thr Pro Gly Thr Asn Ser Ser Ser Asn Asp Lys Leu 
1 5 10 " 

(167) INFORMATION FOR SEQ ID NO: 167 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 167: 

Val Leu Pro Leu Ser Pro His Arg lie Arg Ser Glu Ser Glu Asn Leu 
x 5 10 15 

(168) INFORMATION FOR SEQ ID NO: 168 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 168: 

Ser Leu Ala Pro Ser Pro Ala Lys Phe Arg Ser Thr Ala Glu Arg Asp 
1 5 10 15 

(169) INFORMATION FOR SEQ ID NO: 169 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 169: 

val Thr Ala Pro Arg Pro Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(170) INFORMATION FOR SEQ ID NO: 170 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 170: 

val Thr Ala Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 
1 5 1° 
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(171) INFORMATION FOR SEQ ID NO: 171 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 171: 

Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Glu Lys Lys 
1 5 10 15 



(172) INFORMATION FOR SEQ ID NO: 172 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 172: 

Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Asp Lys Lys 
15 10 15 



(173) INFORMATION FOR SEQ ID NO: 173 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173: 

Val Thr Gly Pro Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Lys Lys 

1 - - ' 5 10 15 



(174) INFORMATION FOR SEQ ID NO: 174 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 174: 
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Val Thr Gly Pro Arg Pro Gly Arg He Arg Ser Asp Pro Xaa Lys Lys 
l 5 10 15 

(175) INFORMATION FOR SEQ ID NO: 17 5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 175: 

Val Thr Ala Pro Arg Pro Gly Arg He Arg Ser Glu Ser Glu Arg Lys 
1 5 10 15 

(176) INFORMATION FOR SEQ ID NO: 176 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 6: 
Val Thr Gly Pro Ser Arg Gly Arg He Arg Ser Asp Pro Glu Lys Lys 

R 10 " 



1 



(177) INFORMATION FOR SEQ ID NO: 177 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177: 

val Thr Val Pro Arg Pro Ser Arg He Arg Ser Glu Ser Glu Arg Lys 
1 5 10 

(178) INFORMATION FOR SEQ ID NO: 178 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 178: 

val Thr Ala Pro Gly Pro Gly Arg He Arg Ser Glu Ser Glu Arg Lys 
1 5 10 15 

(179) INFORMATION FOR SEQ ID NO: 179 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 179: 

Gin Thr Ser Val Arg Pro Gly Arg Val Arg Ser Asp Pro Glu Arg Lys 
l 5 10 15 

(180) INFORMATION FOR SEQ ID NO: 180 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 180: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Arg Lys 
1 5 1° 

(181) INFORMATION FOR SEQ ID NO: 181 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 181: 

Gin Thr ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Lys 
1 5 1° 

(182) INFORMATION FOR SEQ ID NO: 182 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 182: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Glu Lys Lys 
15 10 15 

(183) INFORMATION FOR SEQ ID NO: 183 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 183: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Pro Asp Lys Lys 
15 10 15 



(184) INFORMATION FOR SEQ ID NO: 184 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 184: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ala Glu Pro Glu Lys Lys 
1 5 10 15 

(185) INFORMATION FOR SEQ ID NO: 185 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 
45 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 185: 

50 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asx Pro Glx Lys Lys 
1 5 10 15 



55 
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(186) INFORMATION FOR SEQ ID NO: 186 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 186: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asx Lys Lys 
l 5 10 15 



(187) INFORMATION FOR SEQ ID NO: 187 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 187: 

Gin Thr Ser Val Arg Pro Gly Gin Val Arg Ser Asp Pro Glu Arg Lys 
i 5 10 15 



(188) INFORMATION FOR SEQ ID NO: 188 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 188: 
Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser His Pro Glu Lys^Lys 



(189) INFORMATION FOR SEQ ID NO: 189 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 189: 
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Gin Thr Ser Val Arg Pro Gly Asn Val Arg Ser Asp Pro Asp Lys Lys 
X 5 10 15 

(190) INFORMATION FOR SEQ ID NO: 190 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 190: 

Gin Thr ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Glu Lys Thr 
1 5 10 15 

(191) INFORMATION FOR SEQ ID NO: 191 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 191: 

Gin Thr Ser Val Arg Pro Gly Thr Val Arg Ser Glu Pro Glu Lys Lys 

10 15 



1 5 



(192) INFORMATION FOR SEQ ID NO: 192 

(i) SEQUENCE, CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 192: 

Gin Thr Ser Val Arg Pro Glu Lys Val Arg Ser Glu Pro Asp Lys Lys 
1 5 10 13 

(193) INFORMATION FOR SEQ ID NO: 193 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 193: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Glu Ser Asp Lys Lys 
15 10 15 



(194) INFORMATION FOR SEQ ID NO: 194 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 194: 

Gin Thr Ser Val Arg Pro Gly Glu Val Arg Ser Glu Pro Asp Lys Lys 
1.5 10 15 



(195) INFORMATION FOR SEQ ID NO: 195 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 195: 

Gin Thr Ser Val Arg Pro Gly Asx Val Arg Ser Asx Pro Glx Arg Lys 
1 5 10 15 



(196) INFORMATION FOR SEQ ID NO: 196 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 196: 

Gin Thr Ser Val Ser Pro Gly Lys val Arg Ser Asp Pro Glu Lys Lys 
15 10 15 



(197) INFORMATION FOR SEQ ID NO: 197 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 197: 

Gin Thr Ser Val Arg Pro Gly Lys Val Asn Ser Asp Pro Glu Lys Lys 
1 5 10 15 

(198) INFORMATION FOR SEQ ID NO: 198 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 198: 

Gin Thr Ser Val Arg Pro Gly Lys Val Arg Ser Asp Pro Asp Thr Lys 
1 5 10 15 



(199) INFORMATION FOR SEQ ID NO: 199 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 199: 



Gin Thr Ser Val Arg Pro Lys Lys Val Arg Ser Asp Pro Glx Lys Lys 



15 



1 



5 



10 



40 



(200) INFORMATION FOR SEQ ID NO: 200 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 



(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 200: 



Gin Thr Ser Val Arg Pro Lys Lys Val Arg Phe Asp Pro Glu Lys^Lys 



55 
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(201) INFORMATION FOR SEQ ID NO: 201 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 201: 

Gin Thr Ser Val Arg Ser Gly Lys Val Arg Ser Glu Pro Glu Thr Lys 
15 10 15 



(202) INFORMATION FOR SEQ ID NO: 202 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 202: 

Val Thr Asn Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
1 5 10 15 



(203) INFORMATION FOR SEQ ID NO: 2 03 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 203: 

Val Thr Asp Leu Arg Pro Gly Lys Val Arg Ser Asp Ala Glu Lys Lys 
1 - - 5 10 15 



(204) INFORMATION FOR SEQ ID NO: 2 04 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 204: 
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Gin Thr Ser val Ser Pro Gly Asn He Arg Ser Glu Ser Asp Lys Lys 
1 5 10 15 

(205) INFORMATION FOR SEQ ID NO: 205 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 205: 

Lys Thr Ser Val Thr Pro Gly Lys Phe Arg Ser Glu Pro Glu Lys Lys 
- 5 10 I 5 



1 



(206) INFORMATION FOR SEQ ID NO: 206 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 206: 
Val Thr Leu Leu Pro^Pro Gly Arg val Argjser Asp Ala Glu Lys^Lys 

(207) INFORMATION FOR SEQ ID NO: 207 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:207: 
Val Thr Leu Leu Pro Pro Gly Glu Val Arg Ser Asp Ala Glu Lys^Lys 
1 5 10 

(208) INFORMATION FOR SEQ ID NO: 208 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 208: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asp Ala Glu Arg Lys 
15 10 15 



(209) INFORMATION FOR SEQ ID NO: 2 09 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 209: 

Val Thr Leu Pro Pro Pro Gly Glx Val Arg Ser Asx Ala Glx Asn Lys 
1 .5 10 15 



(210) INFORMATION FOR SEQ ID NO: 210 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 10: 

Val Thr Leu Pro Pro Pro Gin Gin Val Arg Ser Asp Ala Glu Lys Lys 
l 5 10 15 



(211) INFORMATION FOR SEQ ID NO: 211 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 211: 

Val Thr Leu Pro Pro Pro Gly Gin Val Thr Ser Asp Ala Glu Lys Lys 
X 5 10 15 



(212) INFORMATION FOR SEQ ID NO: 2 12 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH; 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 212: 

Val Thr Leu Pro Pro Ala Gly Gin Val Arg Ser Asp Ala Glu Lys Arg 
15 10 15 

(213) INFORMATION FOR SEQ ID NO: 213 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 213: 

Ala Leu Ser Pro Ser Ser Gly Gin Ser Ser Ser Ala Ser Glu Arg Leu 
15 10 15 



(214) INFORMATION FOR SEQ ID NO: 2 14 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 214: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



Ser Arg" Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

« (215) INFORMATION FOR SEQ ID NO: 215 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:215: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 5 10 15 

Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(216) INFORMATION FOR SEQ ID NO: 216 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 216: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Thr Gly Ala Pro Gly Lys Ala 
1 5 10 15 



Ser Arg Gly Asp Ser Gin Arg Pro Glu Ser 
20 25 

(217) INFORMATION FOR SEQ ID NO: 217 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

3s (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 217: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

40 Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(218) INFORMATION FOR SEQ ID NO: 218 

(i) SEQUENCE CHARACTERISTICS : 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 



50 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 18: 
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Glu Lys Met Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
5 1 5 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

10 (219) INFORMATION FOR SEQ ID NO: 2 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) topology : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 219: 

20 Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



25 
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40 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

(220) INFORMATION FOR SEQ ID NO: 220 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 220: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 



(221) INFORMATION FOR SEQ ID NO: 221 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 221: 
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Glu Lys Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 
15 io 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(222) INFORMATION FOR SEQ ID NO: 222 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 22: 

Glu Asn Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(223) INFORMATION FOR SEQ ID NO:223 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 223: 



Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 



40 ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 

20 25 

(224) INFORMATION FOR SEQ ID NO:224 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 224: 
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Glu Lys Val Gly Gly Leu Gin Ser Gly Arg Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Ser 
20 25 

(225) INFORMATION FOR SEQ ID NO: 225 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 225: 

20 Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ala 
1 5 10 15 
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Ser Lys Gly lie Ser Gin Arg Ala Glu Arg 
20 25 

(226) INFORMATION FOR SEQ ID NO: 226 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 226: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Ser 
15 10 15 



*> Ala Lys Gly Asx Ser Glx Arg Ala Gin Ser 

20 25 

(227) INFORMATION FOR SEQ ID NO: 227 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 227: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 
20 25 

(228) INFORMATION FOR SEQ ID NO: 228 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
(8) TYPE: amino acid 
15 (c) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 228; 



Glu Lys Val Gly Gly Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 10 15 



Ser Lys Gly Ser Ser Gin Arg Ala Glu Ser 
20 25 



(229) INFORMATION FOR SEQ ID NO: 229 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 229: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Arg Lys Ala 
15 10 15 

Ser Lys Gly Asn Ser Gin Arg Ala Glu Ser 

(230) INFORMATION FOR SEQ ID NO: 230 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 230: 
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Glu Lys Met Gly Asn Leu Gin Pro Gly Ser Gly Thr Pro Gly Lys Ala 
15 io 15 



Ser Lys Gly Asn Ser Gin Arg Pro Asp Ser 
20 25 

(231) INFORMATION FOR SEQ ID NO: 231 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:231: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(232) INFORMATION FOR SEQ ID NO: 232 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 232: 

Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
1 5 10 15 



ser Lys Gly Asn Ala Arg Arg ser Glu Thr 

20 25 

(233) INFORMATION FOR SEQ ID NO: 233 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 233: 
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Glu Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Arg Asp 
15 io 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 



(234) INFORMATION FOR SEQ ID NO: 234 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 234: 



Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 



(235) INFORMATION FOR SEQ ID NO: 235 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 235: 

Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

ser Lys Gly Asn Ala Lys Lys ser Glu Thr 
20 25 

(236) INFORMATION FOR SEQ ID NO: 236 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 236 : 
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Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 10 15 

Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(237) INFORMATION FOR SEQ ID NO: 237 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 237: 

Glu Lys Val Gly Gly Leu Thr Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Gly Arg Arg Ser Glu Thr 
20 25 

(238) INFORMATION FOR SEQ ID NO: 238 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 238: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

40 Ser Lys Gly Asn Asp Arg Arg Ser Glu Thr 
20 25 

(239) INFORMATION FOR SEQ ID NO: 239 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 239: 
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Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Asp Lys Arg Ser Glu Thr 
20 25 

(240) INFORMATION FOR SEQ ID NO: 240 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 240: 

Glu Met Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Ser Lys Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(241) INFORMATION FOR SEQ ID NO: 241 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 241: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(242) INFORMATION FOR SEQ ID NO: 242 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 242: 
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Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
5 1 5 10 is 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

10 (243) INFORMATION FOR SEQ ID NO: 243 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 243: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 



20 
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Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(244) INFORMATION FOR SEQ ID NO: 244 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
so (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 244: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

40 Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(245) INFORMATION FOR SEQ ID NO: 245 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 245: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(246) INFORMATION FOR SEQ ID NO: 246 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 246: 

Glu Lys Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 



Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(247) INFORMATION FOR SEQ ID NO: 247 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 247: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Asp 
1 5 10 15 



40 Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(248) INFORMATION FOR SEQ ID NO: 248 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 248: 
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Asp Lys Met Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 io 15 

Ser Lys Gly Asn Ala Lys Gin Ser Glu Thr 
20 25 

(249) INFORMATION FOR SEQ ID NO: 249 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQIDNO:249: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Asp Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(250) INFORMATION FOR SEQ ID NO: 250 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 250: 



Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



40 Ser Lys Gly Asn Ala Glu Lys Ser Glu Thr 
20 25 

(251) INFORMATION FOR SEQ ID NO:251 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 251: 
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Glu Gin Val Gly Asp Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(252) INFORMATION FOR SEQ ID NO:252 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 252: 

Glu Asn Val Gly Asp Leu Lys Pro Gly Lys Gly Ala Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Arg Arg Ser Glu Thr 
20 25 

(253) INFORMATION FOR SEQ ID NO: 253 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 253: 



Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Asp Lys Asp 
15 10 15 



40 Ser Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(254) INFORMATION FOR SEQ ID NO: 254 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 254: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Ser Lys Gly Asn Ala Lys Lys Ser Gly Thr 
20 25 

(255) INFORMATION FOR SEQ ID NO: 255 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
is (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 255: 



Asp Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Lys Gly Asn Pro Lys Arg Ser Glu Thr 

25 20 25 

(256) INFORMATION FOR SEQ ID NO: 256 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 256 : 

Asp Gin Val Gly Gly Leu Gin Pro Gly Gin Gly Thr Pro Glu Lys Asn 
15 10 15 

Thr Lys Gly Asn Pro Lys Arg Ser Asp Thr 
20 25 

(257) INFORMATION FOR SEQ ID NO: 257 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 257: 
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Glu Lya Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Glu Lys Asp 
15 10 15 

lie Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(258) INFORMATION FOR SEQ ID NO: 258 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 258 : 

Asp Lys Val Gly Gly Leu Lys Pro Gly Lys Arg Thr Pro Glu Lys Asp! 
15 10 15 



Asn Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 

(259) INFORMATION FOR SEQ ID NO: 259 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 259: 

Asp Lys Val Gly Gly Leu Lys Leu Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 

Thr Lys Gly Asn Ala Lys Lys Ser Glu Thr 
20 25 



(260) INFORMATION FOR SEQ ID NO: 260 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 60: 
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Glu Lys Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 io 15 



Ser Lys Gly Asn Ala Asn Thr Ser Glu Thr 
20 25 

« (261) INFORMATION FOR SEQ ID NO: 261 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 261: 



20 



30 



Glu His Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Gly Arg Ser Glu Thr 

25 20 25 

(262) INFORMATION FOR SEQ ID NO: 2 62 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

35 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 262 : 

Glu Gin Val Gly Gly Leu Gin Pro Gly Asn Gly Thr Pro Glu Lys Asp 
1 5 10 15 

40 

Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(263) INFORMATION FOR SEQ ID NO: 263 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

so (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 263: 
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Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
15 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(264) INFORMATION FOR SEQ ID NO: 264 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

<ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 264 : 

Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Glu 
15 10 15 



Ser Lys Gly Asp ser Lys Arg Pro Glu Thr 

20 25 
(265) INFORMATION FOR SEQ ID NO: 265 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 265: 



Glu Lys Glu Gly Gly Leu Gin Pro Gly Lys Gly Ser Pro Glu Lys Glu 
15 10 15 



40 ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(266) INFORMATION FOR SEQ ID NO: 266 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 266: 
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Glu Lys Asp Gly Gly Leu Gin Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 io 15 

Ser Lys Gly Asp Ser Lys Arg Val Glu Met 
20 25 

(267) INFORMATION FOR SEQ ID NO: 2 67 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 267: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
15 10 15 

Thr Thr Gly Asp Ala Gin Arg Ser Glu Thr 
20 25 

(268) INFORMATION FOR SEQ ID NO: 268 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 268: 



Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Glu Lys Asp 
1 5 10 15 



40 Thr Thr Gly Asn Ala Lys Gly Ser Glu Thr 
20 25 

(269) INFORMATION FOR SEQ ID NO: 269 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 269: 
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Glu Lys Val Gly Gly Ser Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
15 10 15 



Ser Lys Gly Asn Ala Lys Thr Ser Glu Thr 
20 25 

(270) INFORMATION FOR SEQ ID NO: 270 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:270: 

Ser Asp Gin Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



Thr Lys Gly Asn Ala Arg Arg Ser Glu Ser 
20 25 

(271) INFORMATION FOR SEQ ID NO:271 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 271: 

Glu Lys He Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 



Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(272) INFORMATION FOR SEQ ID NO: 272 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 272: 
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Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 



Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

10 (273) INFORMATION FOR SEQ ID NO: 273 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 273: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Pro 
1 5 10 * 15 



Phe Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 



(274) INFORMATION FOR SEQ ID NO:274 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 274: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
15 10 15 

40 Met Lya Glu Asn Ala Lys Arg Ser Glu Thr 
20 25 

(275) INFORMATION FOR SEQ ID NO: 275 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 275: 
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Glu Asn Leu Gly Gly Leu Gin Pro Gly Lys Gly Asp Pro Gly Lys Leu 
1 5 10 15 

Lys Xaa Glu Asn Ala Lys Arg Pro Glu Thr 
20 25 

(276) INFORMATION FOR SEQ ID NO: 276 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 276: 

Glu Lys Leu Gly Gly Leu Gin Pro Gly Asn Gly Asp Leu Gly Lys Pro 
1 5 .10 15 



Ser Lys Asp Asn Ala Lys Arg Ser Glu Thr 
20 25 

(277) INFORMATION FOR SEQ ID NO: 277 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 277: 



Glu Lys Leu Gly Pro Leu Gin Leu Gly Lys Gly Asp Pro Gly Lys Pro 
15 10 15 



40 ser Lya Asp Asp Ala Lys Arg Ser Glu Thr 
20 25 

(278) INFORMATION FOR SEQ ID NO: 278 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 278: 
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Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Pro 
15 io 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 

20 25 

(279) INFORMATION FOR SEQ ID NO: 2 79 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 279: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Gly Gly Thr Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Asp Asn Asp Lys Arg Ser Glu Thr 
20 25 

(280) INFORMATION FOR SEQ ID NO: 280 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 280: 



Glu Gin Val Gly Gly Leu Lys Ala Arg Lys Gly Thr Pro Glu Lys Asp 
1 5 10 15 



40 Thr Thr Gly Asn Ala Lys Arg Ser Glu Thr 
20 25 

(281) INFORMATION FOR SEQ ID NO: 281 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 281: 
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Glu Met Val Gly Val Leu Glu Pro Gly Lys Gly Thr Pro Glu Lys Arg 
15 10 15 

Gin Glu Gly Asn Ala Lys Arg Ser Glu Thr 

20 25 
(282) INFORMATION FOR SEQ ID NO: 282 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 282 : 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
1 5 10 15 

Ser Lys Asp Asp Ser Gin Lys Thr Glu Thr 
20 25 

(28^ INFORMATION FOR SEQ ID NO: 283 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 ( X i) SEQUENCE DESCRIPTION: SEQ ID NO: 283: 

Glu Gin Val Gly Gly Leu Gin Pro Lys Lys Gly Ser Pro Gly Lys Asp 
15 10 15 

40 Ser Lys Asp Asp Ser Gin Lys Thr Glu Arg 
20 25 
(284) INFORMATION FOR SEQ ID NO: 284 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 284: 
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Gin Gin Val Pro Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Glu 
1 5 io 15 

Asp Lys Gly Thr Ser Ala Arg Asn Asp Thr 
20 25 

(285) INFORMATION FOR SEQ ID NO: 285 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 285: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
15 io is 

Asp Lys Gly Thr Ser Ala Lys Asn Glu Thr 

20 . 25 

(286) INFORMATION FOR SEQ ID NO: 286 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 286: 

Gin Gin Val Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Asp 
1 5 10 15 



M Asp Lya Gly Thr Ser Ala Lys Asn Glu Met 

- _ 20 25 

(287) INFORMATION FOR SEQ ID NO: 287 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 287: 
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Gin Gin Lys Pro Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Glu 
5 1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

10 (288) INFORMATION FOR SEQ ID NO: 288 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 288: 

20 Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



25 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(289) INFORMATION FOR SEQ ID NO: 289 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
so (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 289: 

Glu Gin Gin Pro Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

20 25 

(290) INFORMATION FOR SEQ ID NO: 290 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 290: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(291) INFORMATION FOR SEQ ID NO: 291 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 291: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(292) INFORMATION FOR SEQ ID NO: 292 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

w (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 292: 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(293) INFORMATION FOR SEQ ID NO:293 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 293: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 io 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(294) INFORMATION FOR SEQ ID NO: 294 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 294 : 

Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 



(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 295 : 
Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 



20 



(295) INFORMATION FOR SEQ ID NO: 295 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 



(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



1 
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10 



15 



Lys Lys Gly Lys Ser Ser Thr Phe Glu Ser 
20 25 



(296) INFORMATION FOR SEQ ID NO: 296 



(i) SEQUENCE CHARACTERISTICS: 



(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 296: 
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Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
15 10 15 

Lys Gin Gly Lys Ser Ser Thr Phe Glu Ser 
20 25 

(297) INFORMATION FOR SEQ ID NO: 297 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 297 : 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
1 5 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 

25 20 25 

(298) INFORMATION FOR SEQ ID NO: 298 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 298: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(299) INFORMATION FOR SEQ ID NO: 299 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 299: 



135 



10 



15 



20 



25 



35 



40 



50 



# 



EP 0 592 106 A1 



Glu Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 15 



Lys Lys Ser Asn Ser Ser Thr Ser Glu Ser 
20 25 

(300) INFORMATION FOR SEQ ID NO: 300 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 300: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 

15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(301) INFORMATION FOR SEQ ID NO: 301 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 301: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(302) INFORMATION FOR SEQ ID NO: 302 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 302: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Val Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Lys ser Ser Thr Ser Asp Ser 

20 25 

(303) INFORMATION FOR SEQ ID NO: 303 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 303: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(304) INFORMATION FOR SEQ ID NO: 304 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 304: 

Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
! 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(305) INFORMATION FOR SEQ ID NO: 305 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 305: 
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Glu Gin Gin Pro Glu Ala Lys Pro Gly Lys Gly Thr His Gly Lys Gin 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(306) INFORMATION FOR SEQ ID NO: 306 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 306: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr His Gly Lys Glu 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 

(307) INFORMATION FOR SEQ ID NO: 3 07 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 307: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Gly Gin Gly 
1 5 10 15 

Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(308) INFORMATION FOR SEQ ID NO: 308 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 308: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Arg Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(309) INFORMATION FOR SEQ ID NO: 309 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 309: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(310) INFORMATION FOR SEQ ID NO: 310 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:310: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lya Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(311) INFORMATION FOR SEQ ID NO: 311 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

so (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 311: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

5 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

10 (312) INFORMATION FOR SEQ ID NO: 312 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 312: 

20 Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



25 



45 



50 



Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(313) INFORMATION FOR SEQ ID NO: 313 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 313: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lya Gly Thr Pro Gly His Glu 
15 10 15 

40 Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(314) INFORMATION FOR SEQ ID NO: 314 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 14: 
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Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 io 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(315) INFORMATION FOR SEQ ID NO: 315 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 15: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

(316) INFORMATION FOR SEQ ID NO: 316 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 16: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 * 15 



40 Lys Lys Gly Lys Ser Ser Ala Ser Glu Ser 
20 25 

(317) INFORMATION FOR SEQ ID NO: 317 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 17: 
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His Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 io ~ 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(318) IN FORMAT I ON FOR SEQ ID NO: 318 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 318: 

Glu Gin Gin Val Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(319) INFORMATION FOR SEQ ID NO: 319 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 319: 

35 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

40 Lys Gin Gly Thr Ser Ser Thr Ser Glu Ser 

20 25 

(320) INFORMATION FOR SEQ ID NO: 320 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 320: 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly His Asp 
15 10 15 

Asn Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 



(321) INFORMATION FOR SEQ ID NO: 321 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
is (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 321: 



Gin Gin Gin Ala Glu Val Arg Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 



Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 

25 20 25 

(322) INFORMATION FOR SEQ ID NO: 322 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 322: 

Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

40 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(323) INFORMATION FOR SEQ ID NO: 323 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

so (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 323: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

5 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

10 (324) INFORMATION FOR SEQ ID NO: 324 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
1S (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 324: 

20 Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



25 
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Lys Lys Asp Lys Ser Ser Thr Ser Asp Ser 
20 25 

(325) INFORMATION FOR SEQ ID NO: 325 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 325: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Ser Pro Gly Gin Gin 
1 5 10 15 

40 Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(326) INFORMATION FOR SEQ ID NO: 326 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32 6 : 
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Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 



Lys Lys Asn Lys Ser Ser Thr Ser Glu Ser 
20 25 

(327) INFORMATION FOR SEQ ID NO: 327 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 327: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 



Asn Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(328) INFORMATION FOR SEQ ID NO:328 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 328: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly lie Pro Gly Gin Glu 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(329) INFORMATION FOR SEQ ID NO: 329 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:329: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

5 

Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

10 (330) INFORMATION FOR SEQ ID NO: 330 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

15 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 330: 

20 Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 
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Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(331) INFORMATION FOR SEQ ID NO: 331 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 331: 



Gin Gin Gin Thr Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 



40 Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 

20 25 
(332) INFORMATION FOR SEQ ID NO: 332 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 332: 



146 



EP 0 592 106 A1 



Glu Gin Gin Ala Glu Leu Arg Thr Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(333) INFORMATION FOR SEQ ID NO: 333 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 333: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Phe Glu Ser 
20 25 

(334) INFORMATION FOR SEQ ID NO: 334 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 34: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Thr Gly Ala Pro Gly Gin Glu 
15 10 15 

40 Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(335) INFORMATION FOR SEQ ID NO: 335 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 335: 
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Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Gly Thr His Ala Lys Gin 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 



(336) INFORMATION FOR SEQ ID NO: 336 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
is (C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 336: 



Gin Gin Gin Pro Glu Val Arg Pro Gly Lys Asp Thr His Ala Lys Gin 
15 10 15 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 

25 20 25 

(337) INFORMATION FOR SEQ ID NO: 337 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 37: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Glu Gin Glu 
15 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(338) INFORMATION FOR SEQ ID NO: 338 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 338: 
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Glu Gin Gin Thr Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
5 1 5 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ala 
20 25 

w (339) INFORMATION FOR SEQ ID NO: 339 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 339: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 



Lys Lys Ser Lys Pro Ser Thr Ser Glu Ser 
25 20 25 

(340) INFORMATION FOR SEQ ID NO: 340 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 



(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 340: 

Gin Gin Gin Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 

Lys Lye Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(341) INFORMATION FOR SEQ ID NO: 341 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

so (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 341: 
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Gin Gin Arg Ala Glu Leu Lys Pro Gly Lys Asp Thr Pro Gly Arg Glu 
15 10 15 



Lys Lys Asn Lys Pro Ser Thr Ser Glu Ser 
20 25 

(342) INFORMATION FOR SEQ ID NO: 342 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 342 : 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
15 10 15 



Lys Lys Ser Thr Ser Ser Thr Ser Glu Ser 
20 25 

(343) INFORMATION FOR SEQ ID NO: 343 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 343: 



Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lya Ser Thr Ser Ser Thr Ser Asp Ser 
20 25 



(344) INFORMATION FOR SEQ ID NO: 344 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 344: 
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Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro lie Gin Gin 
1 5 10 15 

Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(345) INFORMATION FOR SEQ ID NO: 345 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 345: 

Gin Gin Gin Ala Glu Phe Lys Pro Gly Lys Gly Thr Pro Gly Arg Glu 
1 5 10 15 

His Arg Ser Lys Pro Ser Thr Ser Glu Ser 
20 25 

(346) INFORMATION FOR SEQ ID NO: 346 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 346: 



Gin Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Leu Gly Gin Glu 
15 10 15 



40 Lys Lys Gly Lys Ser Ser Thr Ser Asp Ser 
20 25 

(347) INFORMATION FOR SEQ ID NO: 347 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 347: 
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Gin Gin Gin Pro Glu Val Lys Pro Gly Lys Gly Ala Pro Gly Lys Gly 
15 10 15 

5 

Asn Thr Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

to ( 348 ) INFORMATION FOR SEQ ID NO: 348 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

15 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 348: 

20 Glu Gin Gin Ala Glu Val Arg Ala Gly Lys Gly Ser Pro Gly Gin Glu 
1 5 10 15 



25 



Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(349) INFORMATION FOR SEQ ID NO: 349 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 349: 

Gin Gin Leu Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
1 5 10 15 

40 Lys Lys Gly lie Ser Ser Thr Ser Glu Ser 

20 25 

(350) INFORMATION FOR SEQ ID NO: 350 

45 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 350: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Lys Pro Glu Gin Glu 
5 1 5 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Glu Ser 
20 25 

10 (351) INFORMATION FOR SEQ ID NO: 351 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
15 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 351: 

20 Gin Gin Gin Pro Glu Leu Lys Pro Gly Lys Gly Arg Asn Gly Lys Glu 
15 10 15 

Asn Lys Gly Lys Ser Ser Thr Ser Glu Ser 
25 20 25 

(352) INFORMATION FOR SEQ ID NO: 352 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 52: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Arg Gly Thr Thr Gly Gin Glu 
15 10 15 

£ Arg Lya Gly Lys Ser Ser Thr Ser Glu Ser 
_ m 20 25 

(353) INFORMATION FOR SEQ ID NO: 353 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

50 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 353: 
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Gin His Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly His Glu 
15 10 15 

Asn Lys Val Thr Ser Ser Thr Ser Glu Ser 
20 25 

(354) INFORMATION FOR SEQ ID NO: 354 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 354 : 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Gin Lys Ala Lys Ser Ser Thr Ser Glu Ser 
20 25 

(355) INFORMATION FOR SEQ ID NO: 355 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 355: 

Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 15 



40 Lys Thr Gly Thr Ser Ser Thr Thr Glu Ser 

20 25 

(356) INFORMATION FOR SEQ ID NO: 356 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 356: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Gly Gin Glu 
15 10 15 



Lys Lys Ser Thr Ser Ser Ala Ser Glu Ser 
20 25 

(357) INFORMATION FOR SEQ ID NO: 357 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 357: 

Glu Gin Gin Thr Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 



Lys Lys Gly Thr Ser Ala Thr Asn Glu Ser 
20 25 

(358) INFORMATION FOR SEQ ID NO: 358 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 358: 

Gin Gin Leu Thr Glu Leu Lys Pro Gly Asn Gly Thr Pro Gly Gin Glu 
15 10 15 



Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
20 25 

(359) INFORMATION FOR SEQ ID NO: 359 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 359 : 
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Gin Gin Gin Ser Val Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Thr Ser Ser Thr Ser Lys Ser 
20 25 

(360) INFORMATION FOR SEQ ID NO: 360 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 360: 

Leu Gin Gin Pro Val Leu Lys Pro Gly Lys Gly Ser His Gly Lys Gin 
15 10 15 



Lys Lys Asp Lys Ser Ser Thr Ser Glu Ser 
20 25 

(361) INFORMATION FOR SEQ ID NO: 361 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 361: 

Glu Gin Gin Pro Glu Thr Lys Pro Gly Lys Gly Thr Leu Gly Lys Gin 
15 10 15 



40 Lys Lys Ser Lys Ser Ser Thr Ser Glu Ser 
(362) INFORMATION FOR SEQ ID NO: 362 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 362: 
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Gin Gin Gin Ala Glu Leu Lys Pro Gly Gin Gly Thr Pro Gly Gin Glu 
1 5 10 15 



Lys Lys Asn Lys Ser Ser Thr Pro Glu Phe 
20 25 

(363) INFORMATION FOR SEQ ID NO: 363 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 363: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(364) INFORMATION FOR SEQ ID NO: 364 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 364: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Gly Thr Ser Thr Thr Ser Glu Thr 
20 25 

(365) INFORMATION FOR SEQ ID NO: 365 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 365: 
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Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 xo 15 



Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 

20 25 
(366) INFORMATION FOR SEQ ID NO: 366 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) topology: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 366 : 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Asp Thr Ser ser Thr Ser Glu Thr 

20 25 
(367) INFORMATION FOR SEQ ID NO: 367 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 367: 

Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
15 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Gly Thr 
20 25 



(368) INFORMATION FOR SEQ ID NO: 368 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 368: 
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Glu Gin Gin Ala Glu Val Lys Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 15 

Lys Gin Gly Thr Ser Ser Thr Ser Glu Thr 
20 25 

(369) INFORMATION FOR SEQ ID NO: 369 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 369 : 

2fl Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
1 5 10 1 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 
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(370) INFORMATION FOR SEQ ID NO: 370 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 370: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Pro Glu Gin Pro 
5 10 13 



1 



40 Lys Gin He Thr Ser Ser Thr ser Glu Thr 

20 25 

(371) INFORMATION FOR SEQ ID NO: 371 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 371: 
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Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
15 10 15 



Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 

20 25 

(372) INFORMATION FOR SEQ ID NO: 372 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37 2: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Arg Gly Asn Pro Glu Gin Pro 
20 ! 5 10 15 
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Lys His Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(373) INFORMATION FOR SEQ ID NO:373 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 373: 

Glu Gin Gin Ala Glu Leu Arg Pro Gly Lys Gly Asn Thr Glu Gin Pro 
I 5 10 15 

Lys Gin Val Thr Ser Ser Thr Ser Glu Thr 
20 25 

(374) INFORMATION FOR SEQ ID NO: 374 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 374: 
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Glu Gin Gin Ala Glu Leu Lys Pro Gly Lys Gly Asn Thr Glu Gin Pro 
1 5 " 10 15 

Lys Leu lie Thr Ser Ser Thr Ser Glu Thr 
20 25 

10 (375) INFORMATION FOR SEQ ID NO: 375 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

15 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 375: 

20 Thr Gly Gin Ala Glu Leu Arg Pro Gly Lys Gly Ala Pro Glu Gin Gly 
15 10 15 



25 



Lys Lys Gly Lys Ser Ser Thr Ser Asp Arg 
20 25 

(376) INFORMATION FOR SEQ ID NO: 376 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
30 (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 376: 

Gin Tyr Gin Ala Glu Leu Arg Pro Gly Lys Gly Thr Pro Arg Gin Gin 
1 5 10 15 



40 



Lys Lya Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(377) INFORMATION FOR SEQ ID NO: 377 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 377: 
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Gin Gin Gin Ala Val Leu Arg His Gly Lys Gly Thr His Gly Gin Glu 
1 5 10 15 

Lys Lys Gly Lys Ser Ser Thr Ser Glu Ser 
20 25 

(378) INFORMATION FOR SEQ ID NO: 378 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 378: 

Gin Gin Gin Thr Lys Leu Gly Pro Gly Arg Gly Thr Pro Gly Gin Gly 

20 1 5 10 15 

Arg Lys Gly Lys Ser Ser Thr Ser Gly Ser 
20 25 
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(379) INFORMATION FOR SEQ ID NO: 379 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
^ (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 379: 

Glu Gin Gin Ala Glu Leu Arg Ala Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 15 

Lys Lya Gly Lys Ser ser val Tyr Phe Ala 
20 25 

(380) INFORMATION FOR SEQ ID NO: 380 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 380: 
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Glu Gin Gin Ala Glu Leu Lys Ala Gly Lys Gly Thr Pro Gly Gin Gin 
15 10 15 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 
20 25 

(381) INFORMATION FOR SEQ ID NO: 381 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 381: 

Gin Gin Lys Ala Glu Leu Ala Ala Ser Lys Gly Thr Pro Gly Gin Glu 
15 10 15 

Lys Lys Gly Arg Ser Ser Thr Ser Glu Ser 
20 25 

(382) INFORMATION FOR SEQ ID NO: 382 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 382: 

Gin Gin Gin Thr Glu Leu Arg Pro Gly Lys Gly Thr Pro Gly Gin Glu 
! 5 10 15 

Lys Arg Gly Lys Ser Ser Asn Leu Arg Leu 

20 25 

(383) INFORMATION FOR SEQ ID NO: 383 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 383 : 
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Glu Lys Val Gly Gly Leu Gin Gly Ser Ser Phe Asp Pro Gly Lys Ala 
15 10 15 

Ser Lys Gly Thr Ser Gin Arg Ala Glu Thr 
20 25 

(384) INFORMATION FOR SEQ ID NO; 384 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 384: 

Glu Gin Gin Ala Asp Leu Lys Leu Gly Lys Gly Asn Pro Glu Gin Pro 
x 5 10 15 

Lys Leu Ala Thr Pro Ser Thr Ser Glu Thr 
20 25 

(385) INFORMATION FOR SEQ ID NO: 385 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 385: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Lys Gly Thr Pro Asp Lys Ser 
15 10 15 

Asp Val Lys Asp Asn Ala Lys Ser Glu Thr 
20 25 

(386) INFORMATION FOR SEQ ID NO: 386 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 386: 
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Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly His Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(387) INFORMATION FOR SEQ ID NO: 387 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 387: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(388) INFORMATION FOR SEQ ID NO: 388 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 388: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

(389) INFORMATION FOR SEQ ID NO: 389 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 389: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser ser Gly Ser Pro Gly Asn Pro 
l 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(390) INFORMATION FOR SEQ ID NO: 390 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 390: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 

I 5 10 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 
20 25 

(391) INFORMATION FOR SEQ ID NO: 391 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 391: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
1 5 1° 15 

40 Ser Lya Thr Thr Ser Lys Thr Thr Glu Thr 
20 25 

(392) INFORMATION FOR SEQ ID NO: 392 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 392: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Thr Thr Ser Lys Thr Thr Glu Thr 
20 25 

(393) INFORMATION FOR SEQ ID NO: 393 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 393: 

Asp His Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
20 l 5 10 15 

Ser Lys Asn Thr Ser Lys Thr Thr Glu Thr 
20 25 

25 

(394) INFORMATION FOR SEQ ID NO: 394 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 394: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

40 ser Arg Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(395) INFORMATION FOR SEQ ID NO: 395 

„ (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



30 



35 



50 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 395: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ala Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 

(396) INFORMATION FOR SEQ ID NO: 396 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 396: 

Glu Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 
20 25 

(397) INFORMATION FOR SEQ ID NO: 397 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 397: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 



Ser Lya Asn Thr Ser Lys Thr He Glu Thr 

(398) INFORMATION FOR SEQ ID NO: 398 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 398: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asp Pro 
1 5 10 15 

Ser Lys Asn Thr Ser Lys Thr Pro Glu Thr 
20 25 

(399) INFORMATION FOR SEQ ID NO: 399 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 399: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(400) INFORMATION FOR SEQ ID NO: 4 00 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 400: 

Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Asn Thr Ser Glu Thr Thr Glu Thr 
20 25 

(401) INFORMATION FOR SEQ ID NO: 401 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 401: 
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Asp Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Asn Thr Ser Glu Thr Thr Glx Thr 
20 25 

10 (402) INFORMATION FOR SEQ ID NO: 402 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 402: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 

Ser Lys Ser Thr Ser Lys Thr Ser Glu Thr 
20 25 



(403) INFORMATION FOR SEQ ID NO: 403 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
so (B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:403: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
! 5 10 15 

Ser Lys Ser Thr Ser Arg Thr Thr Glu Thr 

20 25 

(404) INFORMATION FOR SEQ ID NO: 4 04 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 404: 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
! 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Ala Glu Thr 
20 25 



10 (405) INFORMATION FOR SEQ ID NO: 405 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 405: 

Asp Gin Gin Pro Asp Leu Lys Pro Ser Ser Gly Phe Pro Gly Asn Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(406) INFORMATION FOR SEQ ID NO: 406 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:406: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
1 5 10 15 

Ser Lys Ser Thr Ser Lys Thr Asn Glu Thr 
20 25 



(407) INFORMATION FOR SEQ ID NO: 407 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 407: 
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Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Phe Lys Thr Ser Glu Thr 
20 25 

(408) INFORMATION FOR SEQ ID NO: 4 08 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 408: 

Glu Gin Gin Pro Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Thr Thr Ser Glu Thr 
20 25 

(409) INFORMATION FOR SEQ ID NO: 409 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 409: 

Glu Gin Gin Leu Ser Leu Lys Pro Ser Ser Gly Ser Pro Gly Asn Pro 
15 10 15 



Ser Lys Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(410) INFORMATION FOR SEQ ID NO: 410 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 410: 
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Gin Gin Gin Pro Gly Leu Lys Pro Ser Phe Gly Pro Pro Gly Lys Pro 
15 10 15 

Ser Gin Ser Thr Ser Lys Thr Thr Glu Thr 
20 25 

(411) INFORMATION FOR SEQ ID NO: 411 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 11: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
20 x 5 io 15 

Thr Lys Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 
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(412) INFORMATION FOR SEQ ID NO: 4 12 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
30 ( c ) TOPOLOGY : . 1 inear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 412: 



Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 



Ala Lys Ser Asn Ser Lys Gin Thr Asp Thr 

40 20 25 

(413) INFORMATION FOR SEQ ID NO: 4 13 

(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 413: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 

15 10 15 

55 
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Ala Met Ser Asn Ser Lys Gin Thr Asp Thr 
20 25 

(414) INFORMATION FOR SEQ ID NO: 414 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:414: 

Gin Gin Lys Pro Gly Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

20 Ala lie Ser Asn Ser Lys Gin Thr Asp Thr 

20 25 

(415) INFORMATION FOR SEQ ID NO: 415 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 15: 

Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
15 10 15 

35 

Ala lie Ser Asn Ser Lys Gin Ser Asn Thr 
20 25 

(416) INFORMATION FOR SEQ ID N0:416 

40 

(i) SEQUENCE CHARACTERISTICS: 

" * (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

45 (ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 416: 



Gin Gin Lys Pro Gly Leu Gin Pro Ser Ser Gly Ser Pro Gly Lys Ala 
15 10 15 

Ala lie Ser Asn Ser Lys Gin Ala Asn Thr 
20 25 
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(417) INFORMATION FOR SEQ ID NO: 417 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 417: 

Gin Gin Lys Pro Val Leu Ala Pro Ser Ser Gly Ser Pro Gly Lys Ser 
15 10 15 

Ala Met Ser Asn Ser Lys Gin lie Asp Thr 
20 25 

(418) INFORMATION FOR SEQ ID NO: 418 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 418: 

Gin Gin Lys Pro Ser Leu Gin Pro Ser Ser Asp Ser Pro Gly Lys Ala 
15 10 15 

Ala Met Ser Asn Ser Lys Gin Ala Asp Thr 
20 25 

(419) INFORMATION FOR SEQ ID NO: 4 19 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 419: 

Glu Arg Val Gly Asp Leu Glu Pro Gly Arg Gly He Pro Gly Lys Ala 
15 10 15 

Pro Lys Gly Asp Ser Lys Lys He Glu Thr 
20 25 

(420) INFORMATION FOR SEQ ID NO: 420 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 420: 

Glu Arg Val Gly Asp Leu Glu Pro Glu Arg Gly He Pro Gly Lys Ala 

10 15 



1 5 



Pro Lys Gly Asp Ser Lys Lys He Glu Thr 
20 25 

(421) INFORMATION FOR SEQ ID NO:421 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 421: 

Glu Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys Ala 

5 10 13 



1 



Pro Lys Gly Asp Ser Lys Lys Thr Glu Thr 
20 25 

(422) INFORMATION FOR SEQ ID NO: 422 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 422: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Lys Gly Thr Ser Gly Lys Ala 
1 5 10 

ser Lys Gly Asp Ser Lys Lys Thr Glu Thr 

25 



20 



(423) INFORMATION FOR SEQ ID NO: 423 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:423: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asx 
1 * 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(424) INFORMATION FOR SEQ ID NO: 424 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 424: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 " 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(425) INFORMATION FOR SEQ ID NO: 425 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:425: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 

Ser Arg Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(426) INFORMATION FOR SEQ ID NO: 426 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 426: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 s 10 15 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(427) INFORMATION FOR SEQ ID NO: 427 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 427: 

Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 1° " 

Ser Lys Gly Asn Ala Lys Arg Ala Glu Thr 
20 25 

(428) INFORMATION FOR SEQ ID NO: 428 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 428: 
Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 

! _ _ 5 1° 

Ser Lys Gly Asp Ser Arg Arg Ala Glu Thr 
20 25 

(429) INFORMATION FOR SEQ ID NO: 429 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:429: 

Glu Gin val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
! 5 10 15 

Ser Lys Gly Asn Ser Arg Arg Ala Glu Thr 
20 25 

(430) INFORMATION FOR SEQ ID NO: 430 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 430: 
Gin Gin val Gly Gly Leu Glu Pro Gly Arg Gly Thr Pro Gly Lys^Asp 
1 5 

Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 



20 



(431) INFORMATION FOR SEQ ID NO: 431 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:431: 
Glu Gin Leu Gly Asp Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys^la 
1 5 10 

Ser Lys~Gly Asn ser Lys Arg Ala Glu Thr 



20 



(432) INFORMATION FOR SEQ ID NO:432 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:432: 
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Glu Gin Val Gly Gly Leu Gin Pro Gly Arg Gly Thr Thr Gly Lys Asp 
1 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Ala Glu Thr 
20 25 

(433) INFORMATION FOR SEQ ID NO: 433 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 433: 
Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys^Asp 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 



20 



(434) INFORMATION FOR SEQ ID NO: 434 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 434: 
Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly lie Pro Gly Lys^Asp 
I s 

Ser Lys Gly Asn Ser Lys Arg Pro Glu Thr 
20 25 

(435) INFORMATION FOR SEQ ID NO: 435 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:435: 
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Glu Gin val Gly Gly Val Gin Pro Gly Arg Gly He Pro Gly Lys Asp 
1 " 5 10 15 

Ser Lys Gly Asp Ser Lys Arg Pro Glu Thr 
20 25 

(436) INFORMATION FOR SEQ ID NO: 43 6 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 436: 

Gin Gin val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 " 

Ser Asn Gly Asp Ser Lys Arg Pro Glu Thr 
20 25 

(437) INFORMATION FOR SEQ ID NO: 437 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 437: 
Gin Lys val Gly Gly Val Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 

1 5 10 

Ser Lys Gly Asn Ser Lys Arg Thr Glu Thr 
20 25 

(438) INFORMATION FOR SEQ ID NO: 438 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 438: 

Gin Glu val Gly Gly Val Glx Pro Gly Arg Gly Thr Pro Gly Lys^Asx 
X 5 
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ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(439) INFORMATION FOR SEQ ID NO: 439 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 439: 
Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 

"5 10 15 



1 



ser Asn Gly Asp ser Lys Gin Ala Glx Thr 
20 25 

(440) INFORMATION FOR SEQ ID NO: 440 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 440: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Ser Pro Gly Lys Asp 
1 5 1° " 

Thr Asn Gly Asp Ser Lys Glu Ala Glx Thr 
20 25 

(441) INFORMATION FOR SEQ ID NO: 441 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 441: 
Ala Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys^Asp 
1 5 

Ser Asn Gly Asp Ser Lys Gin Ala Glx Ser 
20 25 
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(442) INFORMATION FOR SEQ ID NO:442 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 442: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
1 5 10 15 

Ser Gin Gly Asp Ser Lys Gin Ala Glx Thr 
20 25 

(443) INFORMATION FOR SEQ ID NO:443 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 443: 

Glu Gin val Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Val 
5 10 xo 



1 



Ser Gin Gly Asp Ser Lys Glu Pro Glx Thr 
20 25 

(444) INFORMATION FOR SEQ ID NO: 444 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 444: 

Glu Gin Leu Gly Gly Leu Gin Pro Glu Arg Gly Thr Pro Gly Lys^Glu 
1 5 10 

Ser Lys Gly Asn Ser Met Arg Ala Glu Thr 

20 25 

(445) INFORMATION FOR SEQ ID NO: 445 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 445: 

Glu Gin val Gly Asp Leu Gin Pro Gly Arg Gly Asx Pro Gly Lys Asp 
5 10 15 



1 



Ser Lys Gly Asn Ala Lys Arg Val Glu Thr 
20 25 

(446) INFORMATION FOR SEQ ID NO: 446 

(i) SEQUENCE, CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 446: 

Glu Gin Val Gly Asp Leu Gin Pro Gly Arg Gly Asn Pro Gly Lys Asp 
1 5 10 " 

Ser Lys Gly Asn Ala Gin Arg Pro Glu Thr 
20 25 

(447) INFORMATION FOR SEQ ID NO: 447 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) .MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 447: 

Gin Gin Val Gly Gly Val Gin Pro Gly Arg Gly Thr Leu Gly Lys^sp 
1 5 

Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 



(448) INFORMATION FOR SEQ ID NO: 448 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 448: 

Gin Glx val Gly Gly Ala Glx Pro Gly Arg Gly Ser Pro Gly Lys Ala 
1 5 10 15 

Ser Lys Gly Asx Ser Lys Arg Ala Glu Thr 
20 25 

(449) INFORMATION FOR SEQ ID NO: 449 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 449: 

Gin Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Ser Pro Gly Lys Asp 
5 10 " 



1 



Ser Lys Gly Asn Ala Gin Arg Thr Glx Thr 
20 25 

(450) INFORMATION FOR SEQ ID NO: 450 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) ^SEQUENCE DESCRIPTION: SEQ ID NO: 450: 
Asp Gin Val Gly Gly Leu Lys Pro Gly Arg Gly Thr Pro Gly Lys^Asn 



l 



5 



Ser Asn Gly Asp Ser Lys Thr Pro Glx Thr 
20 25 

(451) INFORMATION FOR SEQ ID NO: 451 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 51: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Ser Arg Glu Asp 
5 10 I 5 



1 



Ser Lys Gly Asn Ser Lys Arg Ala Glu Thr 
20 25 

(452) INFORMATION FOR SEQ ID NO: 452 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 452: 

Glu Gin val Gly Ala Leu Gin Pro Gly Arg Gly Thr Pro Gly Lys Asp 
1 5 10 x 

Ser Gin Ala Asp Ser Lys Glu Ala Glx Thr 
20 25 

(453) INFORMATION FOR SEQ ID NO: 453 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 453: 

Glu Gin Leu Gly Gly Leu Gin Pro Gly Arg Gly Thr Pro Gly Lysjal 
1 - - 5 10 

Glu Gly Ser Val Glu Thr 
20 

(454) INFORMATION FOR SEQ ID NO:454 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 454 : 

Glu Gin Val Gly Ala Phe Gin Pro Gly Arg Gly Asn Ser Gly Lys Ala 
1 5 1° " 

Ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 
20 25 

(455) INFORMATION FOR SEQ ID NO: 455 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 455: 
Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys^Ala 

1 5 " 

ser Lys Gly Asp Ser Lys Arg Pro Asp Thr 
20 25 

(456) INFORMATION FOR SEQ ID NO: 456 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 456: 
Glu Gin Val Gly Ala Phe Gin Pro Gly Lys Gly Asn Ser Gly Lys^Ala 
1 5 

Ser Lys' Gly Asp Ser Asn Arg Pro Asp Thr 
20 25 

(457) INFORMATION FOR SEQ ID NO: 457 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
. (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:457: 
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Gin Gin Val Gly Gly Val Gin Ala Gly Arg Ala Asn Pro Gly Lys Asp 
x 5 10 « 

Ser Arg Gly He Ser Lys Arg Thr Glu Thr 
20 25 

(458) INFORMATION FOR SEQ ID NO: 458 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 458: 

Gin Gin val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Oln «n 
1 ^ 1 

Lys Gin Gly Glu Ser Thr Arg Ser Glu Thr 



10 



15 



25 



30 



35 



40 



20 



(459) INFORMATION FOR SEQ ID NO: 4 59 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 459: 

Gin Gin val Ala Glu val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 10 

Lys Gin Gly Thr Ser Thr Arg Ser Glu Thr 



20 



(460) INFORMATION FOR SEQ ID NO: 460 

(i) SEQUENCE CHARACTERISTICS: 
« (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



50 



(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 460: 



55 
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Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Glnjln 



10 15 
Lys Gin Gly Thr Ser Ala Arg Ser Glu Thr 

20 25 
(461) INFORMATION FOR SEQ ID NO: 461 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 461: 

Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
1 5 1° 15 

Lys Gin Gly Thr Ser He Arg Ser Asp Thr 
20 25 

(462) INFORMATION FOR SEQ ID NO: 462 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 462: 

Gin Gin val Ala Glu val Lys Pro Gly Lys Gly Thr Pro Gly Gin Glu 
1 5 10 

Lys Gin Gly Thr Ser He Arg Ser Asp Thr 
20 25 

(463) INFORMATION FOR SEQ ID NO: 463 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:463: 
Gin Gin Val Ala Glu Val Lys Pro Gly Lys Gly Thr Pro Gly Glnjln 



1 
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Asn Gin Gly Thr Ser Thr Arg Ser Asp Thr 
20 25 

(464) INFORMATION FOR SEQ ID NO: 464 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 464 : 

Gin Gin Val Gly Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Gin Gin 
1 5 10 " 

Lys Gin Asp Thr Ser Thr Arg Ser Asp Thr 
20 25 

(465) INFORMATION FOR SEQ ID NO: 465 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 465: 

Gin Gin Val Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly His Pro 
! 5 10 

Arg Gin Gly Ala Ser Phe Arg Ser Asp Ser 



20 



(466) INFORMATION FOR SEQ ID NO: 466 

li) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 466: 

Gin Gin val Ser Glu Leu Lys Pro Gly Lys Gly Thr Pro Gly Gin Gin 
! 5 10 

Gly Thr Gly Thr Ser Val Lys Ala Glu Thr 
20 25 
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(467) INFORMATION FOR SEQ ID NO: 467 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 467: 

Glu Gin Val Ala Glu Val Lys Pro Gly Lys Gly Ser Pro Gly Lys Pro 
1 5 10 

Ser Gin Gly Lys Ser He Lys Ala Ser Thr 
20 25 

(468) INFORMATION FOR SEQ ID NO: 468 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 468: 
Glu Gin Val Ala Glu Val Lys Pro Gly Arg Gly Ser Pro Gly Lys^Pro 

1 5 • 

Ser Gin Gly Lys Ser He Lys Ala Ser Thr 



20 



(469) INFORMATION FOR SEQ ID NO: 469 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 469: 
Gin Gin val Ala Glu Val Lys Pro Gly Arg Gly Asp Pro Gly Arg^Pro 

Arg Gin Ala Ser ser Thr lie Ser Ala Thr 



20 



(470) INFORMATION FOR SEQ ID NO: 470 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 470: 

Glu Gin val Ala Glu Val Pro Gin Gly Lys Gly Arg Pro Gly Lys Ser 
1 5 10 

Leu Gin Gly Lys Ser Leu Lys Ala Ser Thr 
20 25 

(471) INFORMATION FOR SEQ ID NO: 471 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 471: 

Gin Gin Met Ala Glu Val Lys Pro Gly Arg Gly Thr Pro Gly Lys Pro 
5 10 



1 



Gly Val Val Pro Ser Phe Phe Ser Glu Thr 

2 5 



20 



(472) INFORMATION FOR SEQ ID NO: 472 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:472: 

Gin Gin val Ala Glu val Lys Pro Gly Arg Gly Tta Pro Gly Arg^r 
5 10 



1 



He Trp Glu Pro Ser Phe Phe Asn Glu Gly 
20 25 

(473) INFORMATION FOR SEQ ID NO: 473 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 
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(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 473: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 
1 5 10 " 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(474) INFORMATION FOR SEQ ID NO:474 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 474: 
Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys Pro 

! 5 10 " 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 

25 



(475) INFORMATION FOR SEQ ID NO:475 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(Xi) .SEQUENCE DESCRIPTION: SEQ ID NO:475: 
Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Lys^Pro 
1 5 

Ser Lys Ser Thr Ser Asn Thr Ala Ala Thr 



20 



(476) INFORMATION FOR SEQ ID NO: 476 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



55 
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(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 476: 

Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Ala Gly Lys Pro 

10 15 



1 5 



Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(477) INFORMATION FOR SEQ ID NO: 477 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 477: 
Arg Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Pro Pro Gly Lys Pro 

1 5 10 1D 

Ser Arg Gly Thr Ser Arg Ser Ala Ala Thr 

20 25 

(478) INFORMATION FOR SEQ ID NO:478 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 478: 

Gin Gin Gin Ala Gly Leu Lys Pro Ser Ser Gly Ser Pro Gly Arg Thr 
1 _ . 5 10 

Ser Lys Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(479) INFORMATION FOR SEQ ID NO:479 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 479: 

Gin Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Thr Pro Gly Arg Thr 
x 5 10 A 

Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 

2 5 



20 



(480) INFORMATION FOR SEQ ID NO: 480 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:480: 

Xaa Gin Glu Pro Gly Leu Arg Pro Ser Ser Gly Ser Pro Gly Arc^Thr 
1 5 

Pro Arg Ser Thr Ser Lys Thr Ala Ala Thr 

— — *3 



20 



(481) INFORMATION FOR SEQ ID NO: 481 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:481: 
Gin Gin Gin Pro Gly Leu Lys Pro Ser Ser Gly Ser Pro Ser Arg^al 
1 5 

Ser Lys~ Ser Thr Ser Lys Thr Pro Glu Thr 

20 25 
(482) INFORMATION FOR SEQ ID NO: 482 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 482: 
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Gin His Gin Ala Gly Leu Lys Arg Ser Ser Gly Pro Pro Gly Lys Pro 
! 5 1° 15 

Ser Thr Ser Thr Ser Lys Thr Ala Ala Thr 
20 25 

(483) INFORMATION FOR SEQ ID NO: 483 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 483: 

Glx Gin Glu Ser Gly Leu Lys Pro Thr ser Gly Ser Pro Gly Lys^Pro 
1 5 10 

Ser Lys Ser Arg Ser Lys Ala Ala Asp Ala 
20 25 

(484) INFORMATION FOR SEQ ID NO: 484 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:484: 
Gin Thr Lys Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Arg^ro 
1 5 

ser Lys Ser Thr Ser Lys Asp Pro Val Thr 

(485) INFORMATION FOR SEQ ID NO: 485 

ri) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:485: 
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Gin Thr Lvs Pro Thr Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Pro 
I 1 5 10 15 

Ser Arg Ser Thr Ser Arg Asp Pro Val Ser 
20 25 

(486) INFORMATION FOR SEQ ID NO: 486 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 486 : 

Glu Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys Thr 
1 5 1° " 

Ser Lys Thr Thr Ser Lys Asp Pro Val Thr 
20 25 

(487) INFORMATION FOR SEQ ID NO: 487 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 487: 
Gin Asn Arg Pro Ala Leu Lys Ala Thr Thr Gly Ser Pro Gly Lys Thr 

ser Glu Thr Thr Ser Lys Asp Pro Ala Thr 
20 25 

(488) INFORMATION FOR SEQ ID NO: 488 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 488: 
Gin Thr Thr Pro Ala Leu Lys Pro Lys Thr Gly Ser Pro Gly Lys^hr 
1 5 
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Ser Arg Thr Asp Ser Lys Asn Pro Val Thr 
20 25 

(489) INFORMATION FOR SEQ ID NO: 489 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:489: 

Gin Thr Arg Pro Ala Leu Arg Pro Thr Thr Gly Ser Pro Gly GluAla 
1 5 1° 

Ser Glu Thr Thr Ser Lys Gly Pro Gly Thr 
20 25 

(490) INFORMATION FOR SEQ ID NO: 490 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 490: 
Gin Thr Arg Pro Ala Leu Lys Pro Thr Thr Gly Ser Pro Gly Lys^Thr 

^ 5 10 

Ser Glu Thr Thr ser Arg Asp Thr Ala Tyr 
20 25 

(491) INFORMATION FOR SEQ ID NO: 491 

Ji> SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 491: 
Leu Glu Gly val Gin Leu Trp Gly Gly Arg Gly He Ser Arg Lys^ 



1 



Ala Lys Gly Asn Gly Lys Arg Glu Asp Ser 
20 25 
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(492) INFORMATION FOR SEQ ID NO: 492 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 492: 

Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala 
1 5 10 

(493) INFORMATION FOR SEQ ID NO: 493 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 493: 

Tyr He Asn Pro Gly Lys Gly Tyr Leu Ser 
1 5 10 

(494) INFORMATION FOR SEQ ID NO: 494 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 494: 

Arg Ala Ser Gin Glu He Ser Gly Tyr Leu Ser 
15 10 

(495) INFORMATION FOR SEQ ID NO: 495 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 495 
Arg Ala Ser Gly Asn lie His Asn Tyr Leu Ala 
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(496) INFORMATION FOR SEQ ID NO: 496 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 496: 
Arg Ala Ser Gin Asp He Asn Asn Phe Leu Asn 



(497) INFORMATION FOR SEQ ID NO: 497 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 497: 
Arg Ala Ser Gin Ser He Gly Asn Asn Leu His 



(498) INFORMATION FOR SEQ ID NO:498 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 498: 

Ala Ala Ser Thr Leu Asp Ser 
1 5 

(499) INFORMATION FOR SEQ ID NO: 499 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 499 
Tyr Thr Thr Thr Leu Ala Asp 
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(500) INFORMATION FOR SEQ ID NO: 500 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:500: 

Phe Thr Ser Arg Ser Gin ser 
1 5 

(501) INFORMATION FOR SEQ ID NO: 501 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5011 

Lys Ala Ser Ser Leu Glu Ser 
1 5 

(502) INFORMATION FOR SEQ ID NO: 502 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 502: 

Leu Gla Tyr Leu Ser Tyr Pro Leu Thr 
1 5 

(503) INFORMATION FOR SEQ ID NO: 503 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) . MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 503 

Gin His Phe Trp Ser Thr Pro Arg Thr 
1 5 
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(504) INFORMATION FOR SEQ ID NO: 504 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 504 : 

Gin Gin Gly Asn Ala Leu Pro Arg Thr 
15 

(505) INFORMATION FOR SEQ ID NO: 505 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 505: 

Gin Gin Tyr Asn Ser Tyr Ser 

1 ~ 5 

(506) INFORMATION FOR SEQ ID NO: 506 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 506: 

Thr Phe Gly lie Thr 

1 5 

(507) INFORMATION FOR SEQ ID NO: 507 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 507 

Gly Tyr Gly Val Asn 
1 - 5 
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(508) INFORMATION FOR SEQ ID NO: 508 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 508: 

Ser Asn Gly He Asn 
1 5 

(509) INFORMATION FOR SEQ ID NO: 509 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 509: 

Asp Tyr Ala Met His 
1 5 

(510) INFORMATION FOR SEQ ID NO: 510 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 510: 

Glu Ilm Phe Pro Gly Asn Ser Lys Thr Tyr 

1.5 10 

(511) INFORMATION FOR SEQ ID NO: 511 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 511: 

Met He Trp Gly Asp Gly Asn Thr Asp 
1 * 5 
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(512) INFORMATION FOR SEQ ID NO: 512 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 512: 

Tyr Asn Asn Pro Gly Asn Gly Tyr He Ala 
1 5 10 

(513) INFORMATION FOR SEQ ID NO: 513 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 513: 

He Ser Trp Asp Ser Ser Ser lie Gly 
1 5 

(514) INFORMATION FOR SEQ ID NO: 514 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 514: 

Arg Glu He Arg Tyr 

1 5 

(515) INFORMATION FOR SEQ ID NO: 515 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 515 

Glu Arg Asp Tyr Arg Leu Asp Tyr 
1 5 
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(516) INFORMATION FOR SEQ ID NO: 516 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:516: 

Ser Glu Tyr Tyr Gly Gly Ser Tyr Lys Phe Asp Tyr 
1 5 1° 

(517) INFORMATION FOR SEQ ID NO: 517 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 517: 

Gly Arg Asp Tyr Tyr Asp Ser Gly Gly Tyr Phe Thr val Ala Phe^Asp 
1 5 *0 



30 He 



(518) INFORMATION FOR SEQ ID NO: 518 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 
(^i) _ SEQUENCE DESCRIPTION: SEQ ID NO:518: 

Arg Ala Ser Gin Ser He Ser Arg Trp Leu Ala 
1 5 10 

(519) INFORMATION FOR SEQ ID NO: 519 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
50 (C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 519: 

55 
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Glu Ala Ser Asn Asp Leu Ala 

1 5 

(520) INFORMATION FOR SEQ ID NO: 520 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 520 : 

Asp Phe Tyr Met Glu 
1 5 

(521) INFORMATION FOR SEQ ID NO: 521 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 521: 

lie lie Trp Asp Asp Gly Ser Asp Gin 
1 5 

(522) INFORMATION FOR SEQ ID NO: 522 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 

(C) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 522: 

Gin Ala^Sei* Gin Ser He He Lys Tyr Leu Asn 
1 5 10 



Claims 

1. A method for determining how to humanize a rodent antibody or fragment thereof by resurfacing, said 

rSSS SS» conformational structure of the variable region of said rodent antibody or fragment 
hereof by constructing a three-dimensional model of said rodent antibody variable r ^ on J 
b) generating sequence alignments from relative accessibiiity distributions from x-ray orys aHograph.c 

ofheavyand^ 

ber of rodent antibody heavy and light chains; 
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(c) defining for said rodent antibody or fragment thereof to be humanteed a set of heavy and light chain 
surface exposed amino acid residues using said set of framework positions generated in said step (b); 

(d) identifying from human antibody amino acid sequences a set of heavy and light chain surface ex- 
posed amino acid residues that is most closely identical to said set of surface exposed amino acid re- 
sidues defined in said step (c), wherein said heavy and light chain from said human antibody are or 
are not naturally paired; . . 

(e) substituting, in the amino acid sequence of said rodent antibody orfragment thereof to be humanized 
said set of heavy and light chain surface exposed amino acid residues defined in said step (c) with 
said set of heavy and light chain surface exposed amino acid residues identified in said step (d); 

(f) constructing a three-dimensional model of said variable region of said rodent anbbody or fragment 
thereof resulting from the substituting specified in said step (e); 

(g) identifying, by comparing said three-dimensional models constructed in said steps (a) and (f). any 
amino acid residues from said set identified in said step (d), that are within 5 Angstroms of any atom 
of any residue of the complementarity determining regions of said rodent antibody orfragment thereof 

to be humanized; and . . . . - ri 

(W changing any residues identified in said step (g) from the human to the onginal rodent amino acid 
residue to thereby define a rodent antibody humanizing set of surface exposed amino acid residues; 
with the proviso that said step (a) need not be conducted first, but must be conducted pnor to said step 

(g). 

The method of claim 1 , wherein said rodent antibody is an antibody fragment 

The method of claim 2, wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
a Fab fragment, a Fab 2 fragment or a Fab' fragment. 

The method of claim 1 or 2, wherein said step (d) identifies a set of naturally paired heavy and light chain 
surface exposed amino acid residues that is most closely identical to said set of surface exposed amino 
acid residues defined in said step (c). 

The method of claim 1 or 2, wherein said surface exposed amino acid residues are those residues whose 
solvent accessibility is above 30%. 

The method of claim 1 or 2, wherein the rodent antibody orfragment thereof to be humanized is a murine 
antibody. 

The method of claim 6. wherein said set of framework positions of surface exposed amino acid residues 



Light Chain 


Position 


Human 


Mouse 


1 


D51 E34A5S5 


D76Q9E6 


3 


V 38 Q 24 S 24 Y 6 


V63Q22L5 


5 


T61 L37 


T87 


9 


P26S26G17A14L7 


S36A29L17P5 


15 


P62V25L12 


L47P30V8A7 


18 


R57S18T13P6 


R38K22S13Q12T9 


46 


P94 


P82S9 


47 


G89 


G71 D18 


51 


K43R31 


K70Q13R8T5 


63 


G91 


G98 
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10 



15 



20 



25 



30 



35 



40 



50 



55 



66 

73 

76 

86 

87 

111 

115 

116 

117 



Position 



118 

120 

122 

126 

127 

128 

130 

131 

132 

136 

143 

145 

160 

161 

162 

183 

184 

186 

187 

195 

196 

197 



D43S25A9 
S96 

D43T18S16E15 

P44A27S17T8 

E71 D11 G7 

K74R12N6 

K54L40 

R 60 G 33 S 5 

Q 50 T 37 E 6 P 6 



D38A26S26 
S90I5 

D67S15A5K5 

A50P11 T8E7Q6 

E91 D6 

K93 

K87L5 

R89G9 

A74Q14P5R5 



Heavy Chain 



Human 



Mouse 



E47Q46 
Q83T7 
V59L15Q13 
G54A23P18 
G53E22A14 D7 
L61 V31 F7 
K46Q41 E5 
P95 

G74S16T7 

R53K23S17T7 

G96 

T46S32N9I7 
P84S 10 
G93 

K76Q10R8 

D26P25A17Q10T7 

S 70 K 9 P 8 

K53Q22R7N5 

G 66 S 21 T 5 

T30D26N19K7 

S91 

K 65 I 8 T 8 R 5 



E59Q29D10 
Q68K26 
Q57V27L5K5 
G36P30 A29 
E 45 G 43 S 6 
L96 

K52Q27R17 
P91 A5 
G82S17 
K66S17R13 
G98 

T63S19N7A5D5 

P89H7 

G 71 E 24 

K50Q30N10H5 

E31 P 22 D 17 A 12 Q 11 

K 42 S 37 T 6 

K83Q7 

G62S18D10 

T 36 K 30 N 26 D 6 

S76A16 

S46K34Q11 
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208 


R46T18K17D6 


S 67 A 14 T 11 


209 


A50P21 S 13T8 


E88D7 


210 


E46A18D13S9Z8V5 


T53S43 


212 


T91 






Table 1 



The method of claim 1 or2, wherein the rodent antibody or fragment thereof to be humanized is murine 
antibody anti-N901. 



The 



method of claim 8, wherein said set of framework positions of surface exposed amino acid residues 



Light Chain 


Position 


Human 


Mouse 


1 


D51 E34A5S5 


D 76 Q 9 E 6 


3 


V 38 Q 24 S 24 Y 6 


V63Q22L5 


5 


T61 L37 


T87 


9 


P26S26G17A14L7 


S36A29L17P5 


15 


P62V25L12 


L47P30V8A7 


18 


R57S18T13P6 


R38K22S13Q12T9 


46 


P94 


P82S9 


47 


G89 


G71 D18 


51 


K43R31 


K70Q13R8T5 


63 


G91 


G98 


66 


D43S25A9 


D38A26S26 


73 


S96 


S90I5 


76 


D43T18S16E15 


D67S15A5K5 


86 


P44A27S17T8 


A50P11T8E7Q6 


87 


E71 D11 G7 


E91 D6 


111 


K74R12N6 


K93 


115 


K54L40 


K87L5 


116 


R 60 G 33 S 5 


R89G9 


117 


Q50T37E6P6 


A74Q14P5R5 




Heavy Chain 


Position 


Human 


Mouse 


118 


E 47 Q 46 


E59Q29D10 
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- 


20 C 


583T7 ( 


3 68 K 26 




I22 > 


/59L15Q13 < 


3 57 V 27 L 5 K 5 


5 


126 < 


3 54A23P18 


3 36 P30 A29 




127 < 


3 53 E 22 A 14 D 7 


E 45 G 43 S 6 




128 


L61 V31 F7 


L96 


10 


130 


K46Q41 E5 


K52Q27R17 




131 


P95 


P91 A5 




132 


G74S16T7 


G82S17 


15 


136 


R53K23S17T7 


K66S17R13 




143 


G96 


G98 




145 


T46S32N9I7 


T63S19N7A5D5 


20 


160 


P84S10 


P89H7 




161 


G93 


G 71 E 24 


25 


162 


K76Q10R8 


K50Q30N10H5 


183 


D26P25A17Q10T7 


E31 P22D 17 A12Q 11 




184 


S 70 K 9 P 8 


K42S37T6 


30 


186 


K53Q22R7N5 


K83Q7 


187 


G 66 S 21 T 5 


G62S18D10 




195 


T30D26N19K7 


T 36 K 30 N 26 D 6 


35 


196 


S91 


S76A16 




197 


K65I8T8R5 


S 46 K o4 U 11 




208 


R46T18K17D6 


S67A14T11 


40 


209 


A50P21 S13T8 


E88D7 




210 


E46A18D13S9Z8V5 


T53S43 




212 


T91 





45 



Table 1 



50 



10. A method for producing a humanized rodent antibody or fragment thereof from a rodent antibody or frag- 
ment thereof by resurfacing, said method comprising. 

(hcarrvinq out the method of claim 1; and Mtm ^ M 
) modi the rodent antibody or fragment thereof by rep.acing the set of rodent ant^odysurfeoe 
exposed amino acid residues with the rodent antibody humanizing set of surface exposed ammo acid 
residues defined in said step (h). 
55 11. The method of claim 10, wherein said rodent antibody is an antibody fragment 

12. The method of claim 1 1 , wherein said rodent antibody fragment is a single chain antibody, a F v fragment, 
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10 



a Fab fragment, a Fab 2 fragment or a Fab' fragment. 

13 The method of claim 10 or 11, wherein said step (d) identifies a set of naturally paired heavy and light 
chain stface exposed amino acid residues that is most close.y identical to said set of surface exposed 
amino acid residues defined in said step (c). 

14. The method of claim 10 or 11. wherein said surface exposed amino acid residues are those residues 
whose solvent accessibility is above 30%. 

15. The method of claim 10 or 1 1 , wherein the rodent antibody orfragment thereof to be humanized is a murine 
antibody. 



16. 



The method of claim 1 5, wherein said set of framework posftions of surface exposed amino acid residues 



TO 


Light Chain 


I 


Position 1 


Human 


Mouse 




1 1 


051 E34A5S5 


> 76 Q 9 E o 


20 


3 


*/38Q24S24Y6 


V 63 Q 22 L 5 




5 


T61 L37 


T 87 




9 


P26S26G 17 A14L7 


S36A29L17P5 


25 


15 


P62V25L12 


L47P30V8A7 




18 


R57S18T13P6 


R38K22S13Q12T9 




46 


P94 


P 82 S 9 


30 


47 


G89 


G71D18 




51 


K43R31 


K70Q13R8T5 




63 


G91 


G98 


35 


66 


D43S25A9 


D38A26S26 




73 


S96 


S90I5 




76 


D43T18S16E15 


D67S15A5K5 


40 


86 


P44A27S17T8 


A50P11T8E7Q6 




87 


E71 D11 G7 


E91 D6 




111 


K74R12N6 


K93 


45 


115 
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E 47 Q 46 


E59Q29D10 
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Q68K26 




122 


V59L15Q13 


Q57V27L5K5 
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K42S37T6 

K83Q7 

G62S18D10 

T 36 K 30 N 26 D 6 

S76A16 

S46K34Q11 

S67A14T11 

E88D7 

T 53 S 43 
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The method of claim 10 or 11, wherein the rodent antibody orfragment thereof to be humanized is murine 
antibody anti-N901. 

The method of claim 17, wherein said set of framework positions of surface exposed amino acid residues 
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Attempt to build loop by 
Tinding canonical forms 



Loop to be modelled 



No canonical form 



CDR length 
N = 5 or less 



CDR length 
N = 5,6or7 



CDR length 
N = 8ormore 



Search database for 
backbone conformations 



1) Overlap loops onto framework 

2) Correct sequences 

3) Add explicit hydrogens 

4) Correct atom order 



Construct backbone 

bv conformational search 



Delete mid section of each 
loop and construct with 
conformational generator 



Construct sidechains with 
conformational generator 



Calculate energy of each conformation 
using the EUREKA forcefield 



Select from the five lowest energies 
by FILTER algorithm 



FIG. I 
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Analysis and validation 

1. Energy screening 

2. Filtering 

3. Torsional clustering 

4. Comparison with canonical structures 
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